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CURRICULUM VITAE

Eiliott W, Lips
224I East Bonderoere Circle
Salt Lake Ciry, Urah 84109

Phone (801) 487-8471
e-maii: elips @ geog. utah.edu

S {.I[{h4ARY OF EXPER,trENCE

Mr. Lips is a registered professional geologist with 18 years cxperience jrr engincenng geology and
reciarnation planning and implementation, He has conductEd rcsearch, consuited, and taught
university classes on geologic haeards, Earth sruface processos, natural resource management, mine
reclamation and pemritting, and environmentai studigs, Mr. Lips is currently a consulting
engineering geologist and an Adjunct Associate Professor at thc University of Utah.

ACADEMIC AlrD PROFES SIONAL QUALTFTCATIONS

Ph,D. A"B.D., Oeography, Lhiversity of Utah, Salt lake City, Utah
M.S., Oeology. Cotorado State Univenity, Fort Collins, Colorado, 1990
Graduate coursss in Engineering, Univprsity of Califsrnia, Bcrketey, 1984-1985
8.A., Oeology and Physics, lVesrenr Stste College, Gunnison, Colorado, 1983
Registercd Professional Geologist, Stats of Wyaming No" 1489

PROFESSIONAL HISTOR,Y

[-;nrversity of Utah, Adjunct Associatc Professor, 1999 - Present; Adj. ,{ssist. Frofessor, 1996 -
1999
Responsibilities inclucle developing curriculum and teaching courses on geomorphoiogy and
surficial processes, geologic hazard Evaluations, environmcntal studies, anC natural rcsource
managernent.

Great Basin Earth Science. Inc., Engincering Geologist and President, 1995 - 2000
Responsible for all aspects of providing consulting sewices for geologic hazard evaluations, gurfacc
and ground water investigations, strcam restoration, and geologic/scismic darn safety evaluations.

AGRA Earth & Environrnentsl, Engineering Geologist, 1992 - L995
Project rnanager for engineering geologic and geologic hazard investigations including fauits,
landshdes, floods, and debris flows. Projects were for existing, proposed, snd reclaimed rnines,
proposed subdivrsions, utility corndors, cornmercial developrnsnt$, and danrs.

JBR Consultants Grcrup, Engineering Geologist, l9E5 - 1992
Project rnanager for rnine permiuing and reclamation projects throughout the western United States.
Prepared Ptans of Oper*tion$, Environmenta! Assessrnents, reclamation plans, and state permittrng
docurnents for proposed and existing mining oocrations as well as for abandoned mines.

U,S, Ceolcgical Survey, Geologisl 1983 - 1985

JEIIhJER
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Ccnducteci research on landslides, floods, and debns flows in the western U"S, Prepared
publications CIn processes, recenl syents, methods of evalustions, and rnethods of isk assessment.

JEIiI.{EFI
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RFSEAR.CFI AI{D CONST}LTII{G EXPERIENCE

Strcam Chsnnei Restoration Desig:rs

Srreum Channel Stabi.llty Evaluations an-d Dg$iEr. Salina, Ijrahl Conducted an evaluation of two
strcsnr channeis ar a rcclaimed rnine sige that had been darnaged by high-runoff events. ChanneJ
stability was evaluated by considering rhe geomorphic setung, previcus channei desrgns, stable
upstrearn rsaches, and exarnples frorn the litersture, Prepa:td designs for r'econstruction of the
channels incoqporatiirg n series of bruied grade conirsl structurts. Proviclei assistancc in penmtling
the design and developcd a program for consmrction supervrsion.

&jver Restorqli-an. Qqlbon Count.v, Utalr: Designed a realignrnent and restoration of a 1,500-foor
reach of the Price Rrver that had been impacted by coal mining. Reviewed peak flows for various
return-interval events, cvaluated gcomorphic stabilitv, flow hydraulic$, seCirnent transport,
aesthctics, wildlife hrbitat, and costs to develop designs for river and floodpla:n restoration,
DevelopeC several conceptual design alumatives for ciient review and ratEd each alternative based
on effectiveness, costs, long-tenn stability, maintenonce requirernents, permit considcrations, and
consrrucribiliry.

Surface and Ground Water Investigations

InvestiggtioLof Potgnlial Sourcqs of Seepage,fteqtSaitLaks Be4gh, Utah Conducted an
evaluation of seepage and beach saturarion in a cornplex industrial and hydrogeologic sctting.
Investigution consisted of reviewing reports of previous investigations, conductlng fieid
investigations and survcys, conductjng finite elernent seepage modeling of ground-water flow, and
investigating surface-waFr rnanagement of neafty water sources.

Groun{Water Contamination Inve.Eli&rticns, I&stsm Unjtqd Statgs: Conducted approximately i5
investigations t'or ggound water coniarnin$tion frorn mines, mrlls, smellers, tarlings poncis, and other
industrial facilities in Utah, Colorado, Nevada, and California. Subsurface investigations corrsisted
of developing and implemenbng drilling prograrns, constructing piezorneters, collecting and
analyzing water quality data, describiug gwlogic and hydrologic site csnditions, developing
seepage models, and preparing reports.

Seep and.,$!ring trnveptigations, {Jtatr and f{gr-qdfl. Performed four separate seep and spring
surveys ranging in size between 2 and 50 squarc rniles. Usedaprial photographs, mlpping, and
water rights inforrnation ro document. known secps and springs; conducted a fieid invcntory of
thosc known soutrces, as well as conducted a thorough raconnai$sanco of the study arca to locarc
additional seeps ancl springs. Characteized the flow regirne. water quality, habitat use, yegetation,
and geologic source of Each spring. Prepared report$ describing occurrence, surface-grclund water
rclarionships, and relationship of wotpr quality to geoir,,gic sourcs.

Runoff and Sediurent Conyql Pians. Utatr and Neyfl$JL: I?ertormed rhs hydrology and hydraulics
analyses anci dcsigned integrateC runotf control ptans at nuraorous minp and indusrial facilities
ranging in size to 300 flcres. Determined runoff volurnes, peak flows, and scclirncnt yield. Plans
wers developcd lhat wouici: d,rcot upgradient runoff frorn undisturbed watersheds through the sites;
control runoff generateci on tho sites and pre'rent ir. from rruxing wirh the undisturbeC aretr runoff;
minirnize the potential tbr on-site runoff to contact poilutantsl direct perennial seepage water

! L
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rhrough the sites; and prcvrde tre*tnrent for site runoff prior to its leal'ing ttre sites. Structures
designecl as part of thsse runoff sontroi networks include earth-Jined channels, riprap channeis,
biodcgradable erosion control channel protection, water barg, drop $t-ructt.lres, culverted mad
crossings, synthelic iined channels, spiilways. ang seCmentstion ponCs,

Erosion and Scdimcnntion Evaluations

SedimpJrt Yjgld Evalujction..Graels. New Mexicc: Detennined tl're saiJ tross and sediment yield
from nn 8,000 acre arca disrurbcd by open-pit uranium rnining. Developsd a site-specific modei
that considered soil Ioss contributions frorn sheetwash, rili, guliy, and strearn-bank erosional
proc(rsse$. Sediment yield was cvaluated for existing, post-reclamation, and prc-nrining conaidons.
To evaluate soil loss, thc site was divrded into 232 separate sub-basins, sach rapresentrng a dump,
stt:ckpiie, or other topographically and guologically distinct area. Sedirnerrt yield was evaluared at
eight iocations where clrainages exrted the mine site. The methodology wa*q rcstsd by comparing
the esnnnated sediment yietd to the measured serlirnenrt accumulation in a downstrcam reservoir"

Erosiongnd Sedimgnl_Tr$nsport Investig@: Ferforrned fietd rneasurenlents in
ephen:eral channels to document phannel erosion, depositicn, and impacts trsrn pasl rnining
activities. Measured and rnapped erosion t'eatures on disturbed slopes and rnine wasts piles, and
evaluated their pctenrial as spdinnenl sour,o contributort to ihe watershed drainage network,
Cslcuf ated expected erosion ratEs and volurnes, and mcdelEd seCirncnt transportcd in the strcam
channels. Assessed histcric downsrrearn deposition of tailings rnatcnai.

Reclamation Pianning and Impiemenra[ion

Migre Reclsmalion, UIah agd,l(eyadit Prepared components of closure and rrclamacion plans for
2l open-pit and underground rnines, rnill and concentrator site$, smelters, and railings
irnpoundrnents. Conrponents of the plans included: specifications for buiiding and foundation
dcrnalition; detoxification and neutraliz&tir:n treatments; stabiiity evaluations; cut and fill and
regrading plansl topsoil sour€c rdentification and placernent requirement$; ,rnd nrnoff and crosion
sontrol, Prepared bid-qurlity construction specifications, drawingF, and cost estlmates for these
componenrc as well as rcvegetat^ion activities.

Wejiand Mitigation Design_UNoq$sntU"-lalu ConductEd investigations and prepared wetland
rnitigation designs for three projects. The project$ consisted of: calculating watar budgets;
investigating und asses.sing available water nghts; determining water and soil requrrcments;
prcparing conceptual pians; nnd prrparing final designs for the collection, conveyance, and
distribution structure$, The goals of the projccts included creating new wetla-nd areas, enhancing
ad.jacent marginal wetland areas, and supporting integral upianct niches for dlverse habitats.

I{egulatory Evaluati ons

Fwl.rgn$renjglJmpeq$,t+ts$g.elRevici{. No$luilLutah: Conducted a review of a Draft EIS
prepared by the Army Corps of Engineers for a proposed 5,000-acre expansron of a railings
impoundment. Key technical issuEs were potendal impacts io surface and ground water, ad.;acent
wetlands, and the Creat SaJt Laks, An extcnsive sunmary reporr wa$ prepsrpd identifying specific
iterns that needed clarification encilor additional information,

J
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I{ydropower Project Per,rnitting R.eview. WpsteF ColoradQ[ Condus&d reviews sf tiie Draft and
Finti EIS, the Arrny Corps of Engineers 4M per.tit application, and supporting technical
documents tbr the proposed AB Latcral Hydropower Prqect. The proposed project would divert
about 900 cfs from the Gunnison River to the Uncompahgre River. Evsluated the irnpacts to the
Llncompahgre River and prepared detalled technical comments on potentid changes to stream
geomorphology from bcd scour and bank erosion,

Darn Fenn$ Applicatio!-Bg.yicw. Central Utah; Conducied a revi'ew of a Federai Energy
Regulatory Commission FERC) applicarion for a proposed dam anC hydroelectric power planr on
the Frcrnont River, near Capitol Reef National Park. Prcpared commonts on the adequacy of the
geotogic, geotechnical cngineering, and hydrologrc investigations conducted es pan of the
applicarion packagc, and potential impacts to the river within the park.

Envjronmental Ass-gslment Review, Southegl.Utah: Conducted a revicw of an Envjronrnental
Assessrnent prcpared by the BLM for a pmposed chaining project on public and pnvate land.
Evaluated the geologic and hydrologic investigations conducted to sup'port the impact assessrnent
frorn sedimcntation and erosion.

Mine Permit AppJication Review. Southgm Utah: Conducted several reviews over a three-year.-
period of rnjne permir applicauons subrniued to the Utah Division of Oil, Gas and Mining (DOGIU)
for u proposerl coal mine on the Kaiparowits Platcau. Evduarcd the hyCrology and geology
scctrons of thc permit application and prcpared written commEnts on the adeguacy af the baseline
investigationg, probable hydrologic consequencss, monitoring plans, zurd irnpacts to surface and
ground water.

trlighway Design and Qpnstnrction Rcview. Ceg!rcI Utah: Conducted reviervs of design drawings,
constfirction specificadons, permit applicationg, and pnvironrnental ducumsnt$ during a three-year
period of highway constructron for U,S. 189 in Provo Canyon, Utah. Evaluated geologic snd
hydrologic components of the proJect and their cornpliunce with NEPA and the Clean Wapr Act.
Prepared numcrous written docurpnts bassd on site inspections, suryeys, data analysis, and
intorpretation.

Geoiogic Hazards Evaluati ons

I-andslidq and Dgbris-FloU Hazard Evalustion, Central Utah: Evaluated the potential for debris
flows and debris floods for a 30-mile portion of the Wasatch Front. Evaluated and rated rnor€ than
90 canyons in the pro.lcct area for thcir potcntial to generate an event that could irnpuct residential
communities. Conducted reconnaissance of landslides and debns flows throughout cerrual Utalr
during the period of high landslide activity in 1984. Provided reports to the Utah Geological
Survcy on co;rditions of lancislides and debris flows that posed hazards, and provided 24.hour
Emergency asststancc to City and County pcrsonnel by i&ntifying and evalualing landslidcs, dcbris
flows und ilood haeards.

eoiogic Hazatds nvatUa Evaluated site conditions st severq,l residentral
lots, proposed subdivision$, and a proposed coal mine to assess gcclogic hazards including scismic
haeards, sudace and groufld-wator impacts, landslides, and collapsible soils. Repons have been
prepared rn support of obtaining approval for septic drain fieids, building permits, and mrning
pcrmin.
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S lope S tabili t,v lvlodeling

$eAtne0lPoni S.t{Uilit}'.H,.Yqlugt Conducted shbility analysis and prepared
hydraulic designs for an eartir ernbankment of a sediment pond, Stability was cvaiuateC for full-
rcservoir und raoid-drawdnwn canditions under static and pseudo-static scenarios. Based on thesc
analyses, a new dmbsnkrsent wss designed and a rcport wes prepared includrng construction
Crawin-es for the ernbankn]snt as weli as for the prinrary and secondary spillwity $mJcrures.

LaEdslide Analy.ses and RemerJiadon. Celrra!.Utah; Conducted three separatc analyses of recent
lancislides *rat ocsurcd on $ pipeline nght-of'-wtty, a reclain,ed mrtrc, and an active mine. Prqects
incf uding dctailcd mapping of landslicle featurcs, conducting seisrnic profilcs, instslling borings and
piezometers, collecting sarnples, conducting laboraror,v testing, and conducting computer stability
analysis. Bused on ths analyses, developed remediation desigris to increase stability by ccntrolling
surface and sirallow ground water, and regrading the lar,dslides io stable configuatlons,

Seisrnic Hazarct Evaluations

Ev$luated liquefaction potential for four sites along
the Was;tsh Frcill, Factors considpred were presence and Jepth of liqucfrable layer of loose sand
identified fiom bolow counts rn previous gcotcchnicaj bonngs, depth of ground watetr, and horizonral
accelerati,)rr of gavity re sulting from an earthquaicc on nearby faults. Probability of liquefaction
for specified periods of tinie, and the amount of ssttlernsnt thst would result wa6 estirnated at each
site,

Fault Buplur:e Invglrtig4tio"ns, W-estern Uni.ted Slates; Conducrcd aerial photo inteqpretation, low
sun-angle aerrai reconnarssance, drill log and core examination. topographic and stroarn channel
profiling, snd trench logging a$ part of investigadons of normal and accornmodation faults in
Arizona, Moniana, Nevada, and Utah.

Ceolo&id$cisg{EDaqr $g{g}y Evaluations. Utah: Ferformed rnveutigations m detErmine geologic
site corrditions, geologic hazsrds, ground motion p&uameters, and liquefaction suscEptibility for i2
separate Jam sitcs ttuoughout Utafr for compliance with the Utah Surutes and Adminrstrative RuJes
ftlrDam $afety. Prcjects have rnEluded subsurfsee investigations, geologic mapping, geotogic
haeards evaiuations, fault evaluation, and dctermining ground motron paromete$. Mean peak
horizontal accelerations for design earttrquakes u/erc estimawd by attenuating fault magnitude t'rom
norirby $otri'c€$, frequency-magnitude rplationships, and pubiished probabitisric ostirnares.
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EXPERT REPORT of
ELLIOTT W. LtrPS, Pb.D. A,B.D., P,G.

I. QUESTION PnESENTED

Attorneys for Southern Utah Wilderness Alliance ("SIIVA") asked rne to review

the PAP and documents related to the d€cisiort to grant UEI a permit and to identifr any

instances in which the data submitted by UEI. or the pernrit review, failed to cornply with

either commonly accepted industry staudards or sound scientific prrctices and methods,

as reflected in the regulations governing hydrology submissions and rEview for permits.l

This Expert Reporr summarizes my findings and conclusions.

II. BRtrEF AIYSWER

Coal mines have a long history of damaging the surrounding environment by

poisonrng the water with acid mine drainage and toxic chernicals, In addition, mining

operations have significantly affected the flow of water to seeps alrd springs, urd altered

discharge to rivers, thereby deslroying aquatic ecosystems, That is wby the Coal Ir{ining

Rules governing the geologic and hydrologie data that rnust be collected, il1d the

assessrnents that must be made, lle very Strict and why the iaws reguire that they be

explicitly and vigorously enforsed. Three irnportant concepts in the Rulcs, carried

lhroughout all thc sections Examined below, are expressed in requirements to first coilect

a great deal of pre-mining, "bassline" &t* in order to charailenze the existing

I ln prerfornunt tbis tarh I reviewcd the following informattqn in thp "Admtnistrative Resord"
provided by thc Division of Oil. Gas and Mining ('Dfvision"): tbe hydrology and geology 3cctlogs of the
various Technisal Analyses urriwn by Divirion personnel, and ait Aata-submiied fr Uratr.nmerican
Energy, Inc' ("UEI") (including UEI's onginal, fiual, aud all interim subminais and data) pertainurg to
qeolgBY a1d hydrology. I also revrcwcd variow published scieutific erricles, books, aad reports by the i.S.
Geclogic Sun'cy ("U.S,C,S,"), Hhicb are lrsted in the rcfercncss sccriorr below. I refer to the yarious TAs
as follows: TA #l is dstcd May ?6, 1999; TA #2 is darcd Octobcr 18, 1999; TA #3 r: dated Febnrary 23,
2000; TA #4 is dated Juue 29, 2000; TA #5 is dated Nqvenrber 20, 2000; and TA #6 is dated l,rarclt f,
3001 ,

! l
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that would occur as a result ofmining; and third, to collect clata during mining operanons,

srd then to compare these data with the baseline data in order to verify earlier predictions

end ensure ths watsr resources arc ful.ly protect€d. If the impacts to thc hydrologrc

iesources (aud the humans' plants, and animals that use the water) are roo grest, a mining

permir carurot bc issued until ways are found ofreducing ard cootrolling the risk.

Thus. the Rules are not ju6t papenvork obligations placod on applicants to

gen€rate a large "record," to bc fulfilled by simple dotting the *i"s gnd croesing the..t's"

Rather, they are serious, substandve requirements, and they oftcn rcquire significant

investnent of time. effori, ard expense to collect all rcquired data a16 fuily understand

the hydrologic resourccs, and asscss probablc impacts bcforc mining operations ore

allowed to comrnence.

UEI has comPletely sidestepped this process, and the Division, whiie recognizing

the paucity or absence of LlEi's data and shallowness ofl its promised futrrre cofiunltment,

has ultirnaiely failed to force UEI to compiy with the Rules as a condition ro permit

issuance. As a result of the Division's f;ailure to follow through on enforcing compliance

with its ou/n Rules, the rislc of p€rnan€nt toxic contamination and/or cornplete

eliminatisn of critical water rcsourccs (and the bicllogical cornruunities dependent on

tlrese resources) as a re$ult of this rnine are imrnense and un-assessed.

III. REI-NVAI.IT EXPERIENCE

In 1983, I rcceived my Bachelor's degree from Westem StatE College of

Colorado with a double major in geology and physics. In 1990, I received rny Master's
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Degee in geology from Colorado StatE Universiry. I am cuvently a Doctoral Candidare

(Ph,D., A.B'D,) in the Departnrent of Ceography at the Universiry of Utah,

Between 1983 and 1985, I was €rnployed by tbe li.S, Geoiogical Sun'ey. During

this time I participated in, and co-authored several studies rclating to ground water

movement and landsiide$' and surface water flooding. Most clf thE investigations were on

sites of receflt flooding and landslide activitf in central Utalr.

Betr,veerl 1985 and i99?, I was empioyed as a full-time consulting engineering

geologist. During this timE I conducted approxirnuely l5 invcstigations for ground water

contamjnation fi.'orn mines, mills, srnelters, tailiugs ponds, antl other industrial facilities in

Lrts,h, Colorado, lrlevad4 and Caiifomia. I panicipated in foru reparate $e€p and spring

suweys for existing and proposed mines in Ulalr and Nevada", ranglng in size berween 2 and

50 square miles, I perforrned hydrology and hydraulics analyses and designed rurrsff

sontrol plans al nuntcrous rnine and indusfial tacilities in Utah and Nevada. I prepared

geology, hydrology, and engineering cumponents of mining and reclaruation plans for Zl

op*n-pit anrl undcrgSound mines, mill and concenhator sites, smeltgrs, and tailings

irnpoundments.

h the past 16 years, I have assisted in thE preparation of geolory, hydrolory, fiid

engineering portions of mining and reclarnation plans at six soal minc facilities in Utalr

(Knight Mine, Star Poilrt Mine, Soldier Canyon Mine, Sunnpide Mines, Horse Canyon

Mine, and the Rilda Canyon Mine), I have also supported penrritting activiries at five non*

coal nrine facilities in {Jtah (Mercur Mine, Kennecott {nrine, rnill, smelter. and tailings

pond| , C'an Fork Minc. IS&R {mill sitc and tarbngs pond}, and tfue Croldstrike }-dine). In

add.itiou to pennitting activitiss for the Division of Oil Gas and Mimng, I have prepared

.-T

-
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perrnit applicadons for $round- and surt'ace-water discharge in support of the NEpA and tlre

Clesn Water Act.

In the past l0 years, I have provided permitting expertise in thc areas of sr:rface

and ground water qualiry and quantity for pr:oposed ndnes, tailings ponds, darns,

highway.s, Eod river diversions, These projects have involved review of IJEPA

docunsnts, 4Cr4 permit Applications, FERC Applications, and UDOGM Mining and

Reclarnation Plans. I have prepared repon$ and provided expelt testimony twice in

Federat Csurt. and in a hearing before the Utah Board of Oil Gas and Mining.

I am culrently a ftll-tirne Adjrurct Associate Professor in the Deparlrnent of

Geography at the University of {Jtalr, I teach classes in Earth suface processcs

(including swfsce and grorurd water systenrs), €nvironrnental studies, and resource

conscrvation aud environnrental management. My crrniculum vitae is attached at Tab L

IV. FTNDINGS

A. DATA SUBMITTED BY UEI IS INSUFFICIENT TO ESTABI.TSH A
BASELINE TROM WHICII A RATIONAL ASSESSMENT OF
HYDROLOGIC IMPACT OF MINING ACTIVITY COUI,D BE
MADE

l, {gld- or Toxic-Fg{,glius Msteriel.

The requiremenr - Mining is well kuown to pos€ a risk of introducing toxic

andbr acid forming rninerals into surounding waters. These pollutants alter the water

chernistry to the detrirnent of aquatic plant and anirnal commrurjties. As a result, the coal

mining rules establish the minimuur data that must be collecred by an applicant to

estabiish a pre-mi"ing (baseline) description of the potential for acid- or roxic-forming

rnaterials' The entire concept of the Rules is to first analyu€ pre-mining, baseline data to

assess ud minirnize funrre irnpacts and then later to compare pre,mining baseline with
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opcrational monitoring results. The requirements for baseline data are, therefore, criticsl

to the enlire regulatory process and the essential piece of inrbrrnation upon which ail

other scientific analyses and comparisons must be based,

Arnong other things, the rules require the applicant ro coilect samples Aonr test

borings or drill boles and analyze for acid- or toxic-forming mareriats:

Rule 624.300. For lands within the pernit and adjacmt areds of
UNDERGROUND COAL MNINC AND RECI-,IMATION ACTIYITIES where rh'e
strqta above tke cosl seam to be mined wilt not be removed, samples will be
collected and analyzed from lest borings or drill cores to provide the following
dala:

624,320. Chemical analyses for acid- or toxic-forming or alluliniry*-producing
materials aild their content in the strata immediately above and below the coal
sea,m to be mined:

DeJicicncias in UEI'* suhmittak - {iEI. did not collcct any s.unples and analpe

them as required. Rather, L':EI relied on unsupported, anecdotal evidenge frorn the

Sunnyside mine I miles away:

*With over 100 years of mining experience at the Sunnyside mine
opcration, there has been no prcven ploblem with acid-forming alkaline or
toxic rnaterials in production or wastc disposal. The above stalenent is
rnade based on history, data substantisting this asserlion is beyond the
scope of thtt MnP snd is not incladed.',

(PAp 6-39, Bates 5195, Tab 2) (emphasis added). Thus, UEI ad.rnirs rhat it ncither

collected nor supplied any of tho required data. Moreover, acid* and toxic-forming

rnaterials are expressly required to bp discussed, but are not (PAP 6-37, Barcs 5193,

Tab 3).

Thc Division concluded IIEI'r suhmittal n)ss therefore de$cient - Six tirnes the

Division concluded, and informed LIEI, that the pemrit application lacked the required

data, was therefore deficient, and could not be approved ('fA # 1, Bates 2504; TA# Z,
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Bates 2309-?310; T"{ # 3, Bares 1784; TA # 4, Bares 1555"1656; TA # 5, Bates 1531: TA

# 6, Bates 470, 472, Tabs 4-9). No dcts w€re submitted in r€sponse ro any of fhese

reguests.

In its Sixth Twhnical furalysis, tlre Division concluded thatl

Current inforrnation is not suf{icient 1o assist in determining all potentially
aoid- Dr toxic-forrning strata down to and including th; strarum
imrnodiatelv below the coal seam to be mined and determining whether
reciamation can be accomplished, but gncavated or mrned material will be
examined and tested as necessary to detcrmine acid- ald toxic,forming
porential.

it has not been established that the underground tleveloprnent waste that
wili come from eonstrtction of the tururels can be properly disposed of at
a refuse pile and that reciamation of a refuse pile can be awo*ptished.

(TA # 6, Bates 470, 534, Tab l0). Although no addttionil dsts on rtris poinr were

subrnitted by IJEI between the Sixth and Final Technjcai Anaiyses, the conclusion that

'trurent information is not sufficient" was inexpiicaUty drcpped frorn the FinNl Tschnical

Analysis and thc pennit application was approved

Scientltlc necessity far obtoking Ltts Ctuyon baselinc dats as required - In my

opinion, IJEI's asserted correlation to Sunnyside as a basis for avoiding data co]lection in

Lila Canyon is unjustified. Facies changes and cons€qu€Tlt lithology changes can occur

over short vertical and horizontal distances, and the distance between the Sunnyside Mine

and Lila Canyon is 8 rniles. The forrnations of the Book Cliffs, by the naturs of their

depositional errvirorunents, exhibit numerous and rapid facies and lithologic changes.?

This is pulicularly true of tlre Blackhawk Formatiou, where individual rnembers were

deposited in an sscillating regressive seaway (CHIA pg. 3, Bares 804, Tab l3), The

2 The PAp jtsclf demousrcre$ 6rt rherc are r6p1d changcs in the li&o.iogics withrn the permir orea.
For exanple, pages 6'22 and 6-24 of tac PAP (Batps j l?t, 5l 81, Tgb I t) state-rhat the Sunnyiide rrain
searn extends over tbe enEre proper,? asd varie s in thicisress from 45 inches to morg 11'ran l E t'ecr. In
sdditioq the CHIA on page i5 {Bats$ 6430, Tab I2} discusscs ma-:or facics and foru:arion changcs rn tfte
Book Ctilfs coal fields.

J
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presence of acid- and toxic-forming materials deperrds to some extsnt on

which can vary wiciely with sruall changes in depositional environment.3

site-specifrc data, lhe unique properties (such as toxic* and acid-forming

strsta in areas separated by rnites cannot be assumed to be siruilar,

,J

o

Even if the lithologies could be assumed to be exacrly identicai (and the rules

requires "tesl borings or drill holes", not assurnptions), tIEI's conclusion about the Lila

Canyon area acid-forrning potential is unsupported by any data and is actually

cvnftadicted by the data known to the Division. The Division srated in its final Technical

Analysis:

The Division is aware of an instance where acid water formed at the
Sunnyside slurrypond, but it did not caus€ problcurs or offsite impacts"

{Final TA, Pg. 32, Bates 647,Tab l4). Thus, thE Division acknowledges that, even based

on its own knowledge (for no dara was supplied by IJED, acid- or toxic-forming urarerials

were present at the Sunnyside rnine.

UEI plans to tunnel through and rernove goologic raateriais below the Sunnyside

coal searl in order to develop the mine. Thie is the underground development waste

discussed above. Thc geologic log for IPA-I (Bues 5201 ,5211,'Iab 15) indicates thar

these rnaterials contain Pynte, Thus, the Division's concern about the acid- or toxic-

forming potential (repeated to LEI 6 times in 6 Teehnical Analyses), and the ability to

reclairn these muerials, is entirely justified.

The Blacklnwk Fonnation corpists of iaterbedded saadstoue, mudstooe, silrstone, shalc. and ccal
deposited in a hoad coasEl Ptain. Wirhin this coasgl zoap were bsrrier beaches, deltas, tidal lagooru and
swsmps' During the late Cretaccous" this arcs wa6 isrrndal3d nrsncrous tirneo by uansgresriug aad
regresstng seawa) 5' With each trrnsgrcsrion and rcgcseion tbc locatiou of each .leposiuonalinvironmerrt
lhifted lsudward or seaward, ulttrnatcly_produclng Ue tUick stequeuce of interbedOei anO intcrdigitatiag
sedementary rock (Hintze, l98E), Sulfur cootcni hls been show1 ro vsry nor only wrth deposjtiona1 

-

environnrcnt' but also to vary depeuding oo wbether thc sea is transgretting or regressing (ba[oway and
Hobday,1983) .

! '14 ?4E5?5? P. Erj; ' ! l
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pynte content,

Thus, without

properties) of
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Conclusion 'In rny opinion, UEI has not colleeted or submitted the baseline data

itest borings and sarnpies) required by sound scientific practice and this RulE. Morsover,

the purpose of this Rule is to require that applicants provide informat ian beforu mining

brgins on potential acid- and toxic-forming materials that might cause problems for

mining or prevent successful rcclamation. Sampling during mrning operations will not

achieve these goals"

Inpaca 'IJEI'$ failwc to coltect and analyze acid- and toxic-fornring rnaterials,

and the Division's failrre to require these data. make it impossible to evaluate potential

impacts to the enYiroruuent arrd a$sess rcclarnation potential. Acid waters may resuit

from disposing of these materials in the waste pile, and this pile rnay not be reciaimable,

The requirement - One of the rnajor issues in assessing whether to graflt or deny

a coal mining permit is determining what effect the subsurface mining activity will have

on existing gound water resourccs. Accordingly, the coal mining Rules are very clear in

requiring the applicant to subrnit croas sections and contour rnaps showing seasolal

differenees of hesd in the aquifers, Rure 7?2 ptovides;

72J- Cross Sections and Maps. The application will include crass sections
and maps showing:

722.100. Lacdtion and extent of subsurface water, if encountered, within the
proposed permit ar adjacent areas. For WDERGRA{ND COAL MINNG
AND FACULUATION ACTIVITIES, location and e.rtent witl include, but not
linilted to areal and vertical distributr,on of aqui/ers, and portrayal of seasonul
differences of hearJ in Ci/ferent aquifers on cross-secttons and contour maps.

Ttte purpose cf these maps is to show how tlre aquifer fluctuales seasonally. This is an

essential piece of infbrmation in identifying the ground waretr r€souFce, and is neccssary

?14 '7465?5T P. 03. '31

page g
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in r:rder to characleriee the seasonal variations that oscur within the aquifers. Without it,

futue impacts can neither be predicred oow 11sy ider:tified when they occur.

DeJiciencies in UEI's submitta/ - These maps and crcss sectlons have never been

included in the PAP. The pAp is thereforc plainly deflcisnt.

The Division concluded (tEI's subwission was deficient - The Division has

canciuded' and lras advised IIEI repeatedly, thai this information yvas nccessary to the

permit application before a pe$nit could be approved (Tab 60).4 t!?rile the Division

asked UEI 5 tirnes to provide these maps as a condltion to pernitting. the inforrnation

was nsyer submitted.

Conclution - trr m1r opinion, UEI has not submitted uny maps and cross sections

"portraying seasonat diffelences of head in aquifers" as reguired by the Coal Mining

Rules, and the thus, '$e Permit should not have bien approverl.

trmpacts - Without providing the cross sectioru and rnaps, tlEl has failed to

characterize the existing water resourc€s, snd thus it will be irnpossible to assess any

impacts thal oecur as a result cf the mining operation. The gfgund water resources could

be ineparably irnpacted, Mining could rernove water from aquifers causing seasonal

flow to sscps and springs to be disrupted and bEse flow to sff€ams to be diminishEd or

eliminated' Without baseline dats on seasonal ditTerences in the aquifers, the Division

would have no m€ans of assessing tbese impacts.

4 Tbe fust TA stateg 'There is no portayal of seasonal differences of hca<i on cross sections and
contour rnaps" (Ba'tes 2509). Ttris dcficrry_cl ltas repeared in thc Sccond TA iBates 2313), Thud TA
(Bates 1600), Fourrjr TA (Bares l67J), Fiffh TA (Faies li4g), and Six,,! Te (iares 4894i0xall ar Tab
I A \
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B. TTIE WATER MONITOzuNG PLAI{ IS SCIEI\TXFICALLY F]LAWED

3. UEI'$ s$rfflge water mqs.itorins nlan cau not be crrrie4-out because rbere is
g-Ugl

The requiremeal -As stated abovs, the known nsks of mining include its

potentially del'astating effects on existing gound water and surface water resources,

Under the Coal Mining Rules, surl'ace-water monitoring is to be conducted during rhe

mining operation in order to -'deternine the impacts of the operation upon the hydrologic

balance":

Rule 73 L220. Surfuce-ll/dter Monitoring. Surfac*wster monitoring will
be conducted according to the plan dpproved wder R645-iAl-731.?20
and tlte,follou,ing:

731 221. The permit application will include a sudace-water monitoring
plan based upan the PHC determination required under R6458Al-728
and the analysis cf sll baseline hydrologic, geologic and other
information in the permit application,"The plan will pro,tide for rhe
rnonitoring af parometers that relate to the suitability of the surface water
for current and approved postmining land uses and to lhe objectives for
protection of the hydrotogic balance as set forth in R645-i0l -73 t as well
as the efluent limitationsJbund in R64f-J0I-7JJ;

731,222, Tke plan will identify the surface wdter quantity and quatity
ptameters to be monftored, samplingfrequ*tcy and site locations. It witl
describe how these data may be used to determine the impacts of the
aperation upon the hydrologre bolance.

"Hydrologic Balance" means the relstionship betwEen the quality and quantity of water

inflow to, waler outtlow fron and water storage in a drainagc basin or aquifer and

encOrnpasses changes in gfound and surface water storage (Rule 645.100.200). In order

to determine whether or not there have bcen "impacts" (i,e., changes), one rnust compare

the monitoring data to data collected prior to the mining operations, and one firrsf hwe

baseline data at the proposed rnonrtoring points in order to make this comparison. ThE

Divisron's Directive Tech-004 (Tab 17) explains the purpose of baseline and operational
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monitoring and how thty are used to assess mining reiated impacts to the hydrologic

bslance: "Watsr monitoring requirements are established to identify agd asssss the

hydrologic conditions prior to, dur:ng and after mining ro ensure protection of the

hydrologic balance, and to detect changes to the hydroiogic regime caused by mining

activities".

Deficiencies ln UEI'r submittal - No baseline hydrologic data have beerl

collected or subrnitted by UEI for Lita Canyon or Linle Park Wash, two interrninent

shearns withjn the pennit area. These baseline data are not oprional, as the Rule states "

a surface-water manitoring plan based upon the pHC determination required under

R'645-301-728 and the analy$s of att bascline hydrologic, geologit and other

irtformation in the permit applicatton" (emphasis added). Rule 124.200 requires

submission sf baseline informatiort on seasonirl flow rates and seasonal variations in

water quality and quantity.

Tlte Dlvlsion concluded IJEI'I submission wss deficieat o The Division

repeatedly advised UEI that it had failed to collEct and zubmit the required surface warer

baseline data for the proposed monitoring sites in Lila Canyon (Te * 4 Bates 1669,

1670; TA # 5, Bates 1546; TA # 6 Bates 44E,4El)(all at Tab iE), The final rA flarly

states, "There are no historic baseiine data, not even reports stating no-flow, for L- l -S, L-

2-S, and L*3'S in Lila Canyon, nor tbr surface watsr anyvherc in the Lila Canyon

drainage" (Pg. 44,Bstes 659, Tablg). The Division fails to state why the permit should

nonstheless be grantcd.

The dsta could have been collecTed - tlEI arrd the Division both acknowledge

that Lila Canyon and Littte Park Wash flow in response to sncwmelt runofT rJuring tbe
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spring and also as a rc$uit of isolated suinmer thunderstorms (PAF 7-l3,Bates 5341, Tab

20; see also CHIA page 2?, Bates 6M2,Tab 2l). lf the Division required {JEI to submit

data undsr rhis Rule, both baseline water quantity and water quality data carr be obtainerJ

in ene of tr,l'o ways: (l) bV observing and salnpling during and after precipitation or

snowrnelt svents,$ or (?) by installing data coilection devices that can fimction without

personnet being presant during the runoff ev€nt, Given that LIEI has persomel within an

hour drive of the proposed mine site, it is an insignificant tilsk to sollect a samplc dqring

a runoff event' in addition, rsmote rnEthocis for coliecting bottr warer qualiry sagples and

flow ,ltpth are well within the stare of rhe atrtl are $andard practice by r5e U.S.

Geological Survey (U.S.G.S ., l9i7), and have been used at other coal rnine sites.

Conclasion - IJEI could have easily collected the required baselinE d,ata" but did

not. Without this baseline data" the rnonitoring plan is scientifically flawed, as the

requircd pre-rnining ad mining comparison ermnot be made"

Impacts - It will be impossible to rletect and evaluate impacts related to the

rnining operations without having thE necessary and required baseline dau for

cornparison' and these data do ilot exist. This creiiles the risk that impacts will occur to

the hydrologic balance, but that the Division will have no mesns of assessing them.

4.

The requirement Wuer quality can be irnpacted by altefng thc pH,

conductivity, ternperature, sr concenh-ations of nanrally occlning chemical congiilents.

Table 4 of Tech-004 (Tab i ?) Iists 35 pararaeters that the Division uses to characrerize

? UEI appareutly madc three arternpc o csllcct baseline data, each time rqroning '.no flod,, Frorn
ihe dates of tltese efforts, 'they were nof aftcr snew rnelt, and fom rhe fact *rat no flow was recorded, thcy
apparently were not durir€ or atter precipitstron evsnt$. Thus, ir is not surprising thsse arternpE yietded no
data.
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grourd water quality, Changes in uryof these 35 paramets$ will alter the water quaiity.

{t is clear by the number of parameters that water quality can be impacted in a variety of

ways. Because of the great risk of ground-water contamination from mining aciivities,

the Cqal Mining Rules require the applicant to monitor ground-water quality from

aquifers to assess potentiai toxic or harmful mining irnpacts:

Rule 731 ,2 I I . The permit application will include $ ground-water
moniloring plan based upon the PHC determination reguired under R6iS-
30J,'728 and the analysis of all baseline hydrologic, geologic and orher
i,nfonnation in the permit applicatron, The ptai *itt privide for tke
monitoring of parameters that relate to the suitability af the ground water
for current and approved postmining land uses and ti the i$ectives forprotection of the hydrologic balance set fanh in R645-30t-73L It will
identify the guantity and quality parameters to be monitored, sampling

frequency and site locations. It will describe how these dotc may be used
to determine the impacts of the operation upon the hydrologic balance. At
a mininum, total dissalved solids or spectfic conduclance corrected to 25
degrees C, pH, total iron, total mqnganese and warer l*ets wilt be
monitored.

As noted above, monitoring is critical to identifying and minimizing impacts to groun&

water resources,

Deficizncies in LtEI's subminel - IIEI states "groundwatetr is present in

consolidated bedrock, in both a reglonal aquifer and isolated perched aquifers" G)AII Z-6,

Bates 5340' Tab 22). It is clear that there are at least two distinct aquifers within the

proposed perrnit dr9,a,; one that IJEI refers to as the "regional aquifer" and one or more

that it refers to as the "perched aquifetrs", The Division concurs with this delineation of

distinct aquifers (CHIA pgs, 45, 46, Bates 646A-61, Tab 23).

IJEI propos€s to monitor ground water from the regional aquifer from boreholes

IPA-l' IPA-2' and IPA'3, but theywiil be checked for waterdup& only, not water quatity

(PAP 7'32, Bates 5365, Tab 2$. The only water quallty rnonitoring proposed rvill be

from seeps and springs. As pointed out in the CHIA, however, only Rcdde' Spnng
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receivss recharge fronr the deep gourd water storage (the regional aquifcr) (pg. 45'

Bates 6460, Tab 23); the other springs do not According tc the pAp, therE is qo

monitonng of either quantiry or quariry proposed for Redden spring (pAp 7-36, Bares

5i69, Tab 25). Ttrus, the ground water moniroring plan is tota!,iy devoid of any water

qualitv monitoring in thc regiouzu aquifer.

No b*sisfor woiver exists - According to Rule 731.213, the Division may waive

monitoriug of a panicular sE'arurl "If atr applrcant can denronstrate by the use of the pHC

deterrnination and other availablE information that s particular watcr-bearing straturn in

the proposed perrnit and adjacent areas is not one which seres as an aquifcr which

significantly enswes the hydrologic balance within the curnulative irnpact &rea". First,

the IIFIC fails to demonstate this. Second, ev€n though "hydrologic balance" irrcludes

waler quality (Rutc 645-100-?00), the CHIA, in discussing the probable future impacts of

mining activity on the groundlt'atetr, nevsr addresses rvater quality (pgs, 41-11,Bares

5450-6462' Tab 23). Third, the Division has not determined that moniroring of rhis

aquifer shouid be wail'sd, as et'idenced by the fact that it is requiring UEI to monjtor its

water level during mining operations,

Conclusion - hn my opinion, there is no scientific justification under Rule 73l.Zl3

for not monitoring the water quality of tlre regional aquifer ln the proposed mine area,

and therefore tlre water-rnonitoring plan fails to meet the requirernents of Rule 1jl,Zll.

Impacts' Water qualifv rnonitoring is Essential rn order to assess impacts related

to mjning operations. Without this monitoring, the warer quality in the regional aquifer

couid be ineparably harmed, and neither UEI nor the Division would be aware of it.

-;

I
-
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Given the nurnerous walu in which rnining op€rations can impact any of t5e 35 water

qualitv parzunetes, monitonng of the regional aquifer is absolutely essential.

nq w8t€r

The reqairement * Ground-watsr monitoring is intended to "derennine the

impacts of the operation upon the hydrologic balance,';

Rule 7 3 l .21 J " The pernit applieatton o^ili include e ground-water
nonitoring plan based upon the PHC determination required under R64i-
30t-72E und the anulysis of all baseline hydrologic, geologic and orher
information in the perait appltc,ttion. The plan will provide for the
monitoring of parameters that relate to the suitability of the g.ound water
for current and approved postmining land uses and to the objeetives for
Protection af the hydrologic bdlance set forth in R645-i0l-731" It witl
idenufy the quantity and quality parameters to be monitorec!" sanpling
frer\uency and site locations. It will describe how these ddta mtry be used
to deternine the impacts of the oper*tion upon the hydrclogc balance, At
a minimum, total dissolved solifu or spccific conductance corrected to 25
degrees C, pH, total iroil. total manganese and water let,els wtll he
tnonitored.

In ordcr to determine whether cr sot thErs have been inrpacts on€ conrparss the

monitoring data ro pre-rnining baselinE data. Obviously, one must have baseldne dam at

the proposed monitoring points in order to ms,ke this critical companson-

Deticiencie.s ln UEI'| submiaal - LIEI proposes to monitor ground warer frprn the

perched aquifers at 5 springs (L-6-G, L-T-o, L-B-c, L-g-G, and L-10-G) (pAp 7-31,39,

and 40, Batss 5364, 5372-7j, Tab 26). Howevsr, insufficient basetjne data have been

coilected and submined by {IEI for these pmposed monitoring sites, These traseline dara

are not optional, as the RUJe states " a ground-water rnonttoring plan based upon the

PHC dererminauzn required under R645-301-728 and the analysis of all basellne

hydrologic, geologit: and other information tn the permit application,,(enaphasis att,Jed),

5.
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Rule 724.100 requires submission oi baseiine inforrnation on seasonal quality and

quantity of ground water,

The Division concluded UEI's strlrnission wes delicient - Six times the Division

informed IIEI that the baseliue data for ftese proposed monitoring sites was insuflicienr.

These were listed in outstanding deficiencies of previous TA's, and the Divjsion stated

that the permit coald not be approved without this inforrnation6 (Tab 60). Because no

data had been collected since 1995, the Division insisted that LJEI irnrnediately resume

rnonitoring of these sites to assure that they are still flowing and usable for monitoring,

and to establish a crurent baseline that will be continucus with operational rnonitoring.

With the exception of one sample ftorn one spring, IJEIprovided none of thedatathatthe

Division stated that it needed in order to approvE the permit.T ln fact, UEI acknowledges

6 See Tab 27. In the First TA, the Division rnformed {IEI that *Eascline data collected at rhe
proposed opaational spring-morutoring sies are not suflicient to dernonsuEte s,sasonal quatity altd
quantity" (Brtes 2507"2508). in additioq tbe Divirionpoiatcd out that thcre wsre no data more rpcent than
1995 for these proposed monitoring sitcs in tbeir list of au$tandiug deficierrcics (TA # 2, Batcs 2ll l)
ThesE deficienci€s wsre reperted iB TA # 3 (Batcs 1761.1762r. In TA # 4, tbe l)ivisicu once again pointed
out that there had beeu uo datl collected ftom tbe proposed rnonitoriag sites since 1995, and insmrcred UEI
to resumc ruonjtorurg of these sitgs "immediately to asrure that they are rhll tlowrng asd u$able rbr
rnonitoriug, and to esnblish a curreat bosclius that will be continuors with operational monitorurt" iBares
1669-1670)" In TA # 5, rbc Divisioa acknowledged thata monitoring progrqm rras inrplementcd, but tbat
the Division had not received auy datr (Bates l5l0)" Also il TA # 5, tre Divisiorl srares "Baseline dan ars
missing or insuffrcicnt for most proposed surface- and ground.weter monitoring points. The pennit elnnol
be apprcwd until the ncce$saly hydrologic and geologic information is avaiiabie;' lBares i S43)(cmpbrsis
added). TA # 6 points out tlrcg dmes that no ncw data hgve been recelved and tbat rhE baseline data are
insufiicient for proposed ground.watcr monitoring points (Baes 448,475, and 4EZl. No new data were
receivsd befqrc iss\tancc of the Firel TA, whicb srnply sutes tbat rnoniroring of springs coatnucg (Bates
652), (All at Tab 27)

7 See Tab 28. At L.6.G, tbere was apprueutly flow ou 7i24t7000, bur it wls uot sarrpled; pice IJEI
did not access this spring, and fwo tjmes 0rre was no flow (Brtes 5558). Thrs, none of rhe required
addinonal data was provided. At L-?-G, nrrice thcre wag flow, but UEI did sot coilect a sarnpli; npice 1;?I
did not acc€ss the spnng; oely once did tbey collcct a sample, but the laboratory'rcsults are not included,
thus, no new data exrst (Bates 5559). At L'8-C, ortcc thsre was flow, but UEI did uor collect a sanrple,
fvrice UEI did oot access ihe spring, once they collested a sarnple aud received analyncai resulrs, urd ouce
tbe.v eollectnd a sarnpte but did not iuclude the analytica! regults (Bares 556C). At L-96, r.\Ecc tlere r*.ar
fl+w, but IJEI did rot collect a sar:rylc; t'r^ice UEI did not access the spring, only once did they collecr a
sernple, but the laboratcry resuits are not:ncluded, thus, no new datE exisr(Bates 556l). At L-l&G, twrce
lhere was t1ow, but UE! did not coilcct a ,ranpls; twrce Ugl ,iid not access the spriug, only once did the1,
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that no n€w data has been gathered on these sires since 1995 (PAP 7-32, Bates 5365,

Tab ?4).

Conclusion - ln nry opinion, the Division cannot jusrify approving this pernrit

without receiving the bnseline data that it insisted (six tirnes) was required. Without these

data, it is scientificall;i and logicaity impossibie to prepar€ the required ana{vsis of

baseline data or later to determine the impacts to the water resource. Thus, the warer

rnonitoring plan is sr:ientifically rneaningless and fails to meet the requirernents of the

Coal Mining Rules.

Impacts - Without the requircd baseline data, it will be impossible to detemnine if

there are impacts to the ground-water resources as a result of mining operations. BEcause

the "baseline" data are insufficient to deterrnine pre-mining seasonsi w'ater quality or

water quantity, irnpacts to either of these would be wrdetected by the Division. Water

quality could be degraded to the point of detrimental impacts to plant and animal

cornrnunities, seeps and springs pould dry up enlirely desboyrng the ecosystems thst they

suPPort.

C. FAILURE TO CIIARACTEruZE THE REGIONAL AQUIFER

The Coal Mining R.ules require the applicant to submit the following informarion

about grorurd water:

Rule 724.100. Ground ['/ater Information. The locstion and ownership
for the permit and odiacent areas of aisting wells, springs and other
ground'water resources, seasCInal quality and quantity of ground water,
and usage. Water quality descriptions will include, at s minimum, total
dissolved solids or specific conductance corrected to 25 degrees C, pH,
totdl iron and lotul manganese. Ground-water quantity descriptions will
include, at a minimum, approximate rates of disctwrge or usage and depth

iollect a sample, but ihe laboratorT rrtsults are not included, thus, uo new daa exrst {Bates 5562). iAll et
Tab 28)
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6.

to the waler in tke coal searn, and each water-bearing stratum above artd
potentiatly impacted stratum below the coal seem.

.{s discussed above in SEction 4, UEI states, and the Division consurs, that groundwater

is present in consolidated bedrock, in both a regional aquifer and isolared perched

aquiters. While the Rules do not -ctate that the applicant and the Dlvision must

"undsrstand" the regional quifer, that is exactly what is required i$der this rule and the

other rulcs requiring the Division to assess future impacts to the groundwater resource.

The rcquirement - Ruls 724JQA requires infornation on seasonal quantity of

grorurd water. $easonal data are required to quantis/ how water in the aquifers varies in

respons€ to seasonal inputs of precipitation. Because water inflow varies seasonally, so

does water outflow. and these variations hsye significant impacts to the biological

conununities reliant ou gfound water discharge from aquifers. Thus, in order to

characterize water in an aquifer, seasonal data are of uffirost irnportance, and having

infrequent, sporadic, and unsystematic measurernents fails to rneet accepted scientific

standards. Furtherrnore, the Division has intcrpreted Rule 7?4.100 and these scientific

standard$ as reguiring the applicant to submit tha following infortnation:

Baseline information shall be cotlected quarterly for a minirnurn of two
years prior to permit issuance" Data should be sufficient to demonsuats
seasonal variation in quality and quantity for each sourc€.

(Directive No. Tech-004, page 9 (Tab l7).8

Detiaienciet in UEI's suhmittal - UFI has failed to provide data on the seasonal

quantity of gn:rrnd wat€r frcm IPA-1, [PA-2, and IPA-3, s required by rule 7?4,!00 and

I Thjs Directirt wag cited to LrEI end relied upon by rhe Division as cstablishing the scieufifrs
requlrern€nls for subrnission of pcrnua data, and i agree tirat rhis is the n:rnrmucn deta treee$sery. ro e_<tcblish
bascline hydrologic,;onditioru,

m IPA-I. IPA-2. snd
IPA-L
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Tech-004, These w'ells were sampled rwice in 1994 (7 days aparr), twice in 1995, once in

1995, and once in 200t (IPA-Z was additionaily sampled once in 2000) (PdP Appendix

7-1, Bates 5551, Tab 29)- Clearly this infrequent and sporadic sarnpiing does not provide

seasonal data, as required by Rule 724,1AA, nor is it quarterly for a minimurn cf fwo years

prior to pennit issuance, as required by Tech-004.

Thc Division's Rwiew - Ptusuant to Rule 724,100 asd Tech-00.1, the Division

told UEI tlrat its permit applioation was deficient because it lacked that data, "Thsre are

ssa.rcnal water-level measwements in the PAP ficr IPA-I, iPA-?, q,nd IPA-3 for t994,

199J, and I996 but no baseline for 1997 or 1998" (TA # 1, Bstes 2566, Tab 30). In the

second TA, tNs deficiency was repeated, and 1999 was added to the list of years for

which baseline dam was lacking (Bates 2310, Tab 5). By adding !999, it is very clear

that the Division is requiring current baselinb data pursuant to Tech-004, and has

aclsrowledged that there are no baseline data cornpliant with Ruie 724.10e and its

Direcdvq.

The Division again sEessed the lack of required baseline data in TA # 3 (Bates

l78E) snd in TA # 4 by stating "monitoring of thcse wells should resume immediately

both to assure that they are usable zurd to establish a cureut baseline that will be

continuous with operational rnonitoring" (Batesl635) (both at Tab 3l).

At thc Diodsion's uging, (IEI apparently atterrrpted to monitor these three sites 3

tirnes but was 'tlnable" to sollcct data for various r€asons. The results of this baseline

water-monitoring program ars presented in Appendix 7-l of the PAP (Bates 5551"

Tab 29)- On l2/22/C0, no watgr level intbrmation was obtained from fwo of the wells

because UEI was unable to reach the bottom, Qn ?l071til, nons of the wells werg
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accessible and no watsr level was obtained. OnJy on 5il5i0l rvere water levels read in all

rhree wells.

Conclasian - UEI's efforts simply did not yield current baseiine infonrration that

will be continuous with operational monitoring. These clata do not cover the required

two-year period and are not sufficient to show seasonal vs.riation in warer quantity.

Scientifically, one measrrement cannot constitute the requirecl "crrrsnt baseline." Thus,

by Rule 724.100, the Division'c ovrn directives, and as measured against any scientific

standard, the data are wholly inadequate.

Impacts - UEI has failed to characterlze the existing wuer levels in these tjr'ree

welts and thus has no basis for comparison to water levels measured during rnining. It

will therefore be impossible to assess any impacts to tbis vratetr resource related to the

rnining operations.

7, UEI f0lled to iucqrnorjlfejrouudwgter level dats fron thg H,glr.g$arvon
Mlne,

The regubement - Tbe gorurdwater elevation in the Horse Canyon Mine at the

rotary car dump was approximatety 5,800 feet in 1986 and has probably rErnainEd at this

level slnce operations ceased in the Horse Canyon Mine in 1983. (PAP 7-!2,,Bates 5346,

Tab 32), Ilaving a known water level slevation provides an additional data point that

should have been used in constntcting the rnap of thc piezomeric srrrface of the regional

aquifer, as required in Rule 722.rcA.

The Division concluded UEI'r submission was defrcient - The Division direcred

LIEI to include this data point on Plate 7-t (TA # l, Bates 2509-10, ?ab 33). The

Division repeated this deficiency in TA # 2 (Bates 231?, Tab 33).

JEI

o

TDrqL P. tr lb
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L'EI's Response - In subsequent Technical furalyses, the Division states that this

poiil appears to have been used in prqecting the piezometric sruface mapped on Plate 7-

I (TA # 3, Bates 1800; TA # 4, Bates 1573; TA # 5, Bates l5a9; TA # 6, Bates 490; and

the Final TA, pg$. 5l-52, Bates 666-567Xall at Tab 3a). This is nonsense, as even a

cursory examination of Plate 7-l (Bates 5659, Tab 35) shows that this point wouid

project at an elevation of 5880 and not 5800 according to the piczometric surfacE drarvn.

Conclusion - There is a firndarnental difference betrveen simply putting a point ort

a rnap, and using that data point in tlae interprotation of the piezornetric surface, Had tIEI

used the data point, the piezorneffic contorus would have been redrawn to reflect its

elevation. UEI has failed to incorporate the data from this known water elevation in the

preparation of Plate 7-1, Thus, their descnption and characterization of the piezornetric

suface cannot be conect bccause they selectively ignored a critical data point.

Impacts - Without having an accrurate chilacterization of the existing piezornetric

srufase (one that includes alt data sources), it will be impossible to deterrnine changes to

thc water levels in the regional aquifer related to rnining operations.

8. TF-eJg ffe.sp,tjte-soecillc data on hvdraulic coqsgql!.Iilies,

The reguirement - UEI has provided no inforrnation on the aquifer properties

within the mine areg that rue necessary tro deecribe the rates of discharge of ground water

under Rule 724,L00. Without this information, irnpacts to the aquifer calurot be assessed.

Quantifnng site-specilic rates of discharge is sritical to urrderstanding the rate urd

amount of groud water movement in an aquifer and, thus, assessing quantities of water

discharging frorn the aquifer. Because ground water discharges to $eeps, springs, and
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streafit,s, it is critical to quantifo and understand aquifer propefii€s in ordgr to assess

impacts that could occtu io these water r€sourcss.

Tke Division acknowleiges that no data exist - LIFI has no data fior the area to be

mined, so it is relying on regional data (CIIIA pg.l6, Bates 6431, Tab 36). An

exarnination of the data rsported in the iiterature for the Blackhawk Fonuation, indicate

that hydraulic conductivities range from l0-ll cm/sec to 102 cm/sec (CHLA' Table l., BatEs

6432. Tab 3?). This range of hydraulic conductivities is to be expected, given the

nrunerous and rapid facies changes resulting in varfing lithologes. Gverr this range,

there is absolutely no basis for the statcmcnt in the CHIA that "low hydxaulic

conductivities can be expected in the suata to restrict ground-water rnovernent" (CHIA

pg. t6, Bates 6431, Tab 36), snd thus, no reasonable conclusion can be drawn about thc

hydraulis conductivities that can be expected zt the proposed mine site.

Concluslon - The Division's expectation is totally withoul basis and merely

illustrates the need for site-specific informatian, which UEI has failed to provide.

Impacts - V/ithout site-specilic data the rate of discharge in the regional aquifer

are unknown, the quantity of waterthat could bc impacted during the rnining operation is

unknown, ed thus the potential impacts to seeps, springs, and skeams is unJcJtowJt.

9. UElilt{.thelDivision failed to rddresg the,eJ&lggglfhe faults on thg
f.e,f,ipgpl gquifer,

The requiremcnt -The Coal Mining Ruies require the applicant to shorv how the

regional and structrual geology rnay affect the occurrence, availability, rnovernent, and

quaility of potentially impacted ground watcr;

Rule 624,100. A Cescription of the geologr of the praposed permit and adjacenr
areas down to and including the deeper of either lhe stralum irnmediately below
the lowest coal seam tq be mined cr any aquifer below the lowest coal seam to be
mined which may be adversely tmpacted by mining, This description will include
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the regional and stntctural geologt of the permit and adiacenl areos, and other
parameters which influence the required reclamstiot and it will also show how
the regional and stntctural geology may ffict the occurrence, availability,
movement, quanlit.v and qualiry of potentially impacted surface and ground water.

Faults are structural geologic featues that often drastically affect the occulrence

and movement cf ground water. firere are several east-wesl ffending faults that bisect

the mine pennit area and CIA, and are well documented in the PAP (6-?6 thru 6-34,

Bates 5182-5190 and Plate 6-1, Bates 5326XTab 38); and Plate 7-1 Bates 5659, Tab 35).

These faults aflfect the occurrgnce and movernent of grorrnd rvater in both the perched

aquifers and the regional aguifer. Water is known to accurnulate in these fautts,

potentially in substanlial quantities (Bates 5184, 5341 ,5197, Tab 39), The faults exert a

dominant control on the flow direction and magnitude of ground water (PAP 7-7, Bates

5341, Tab 39).

Signiticance of the faults - The local significance of the faults on the regional

aquifer is noted from the water level data in IPA- 1, IPA-2, and IPA-3 CP.{p Appendix 7-

I, Bates 5551, Tab 29), These data indicate that the water level in IPA-I has risen 19.6

feet betwea 7/28/94 and 5/15/01, Druing thie sanne period, water levels in IPA-2 and

IPA-3 only fluc,tuated a minor amount (4,3 foot rise in IPA-2, 1.4 foot drop in IPA-3). In

the final TA (pg.37, Bates 652, Tab 27) the Division notes that IPA-l is separated from

W A-7 and IPA-3 by a fault. Thus, faulting clearly affects the oc,currence of water in rhe

regionai aquifer and thus, UEI must adequatety characterize thenr according to Rule

624JA0.

The REcord is tlawed and inconsistent - Page 37 of the final TA (Bat es 652,

Tab 27) states "The water level at IPA-I was rougtrly 14 fect lower than the last
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measurernent in 1996; however, water levels in trA-l were decreasing during the 1996 to

l99E monitoring period. ThE reason for this desline is unknown" (emphasis added).

'Ihere 
are saveral problcms with this staternent. First, as cleatly indicated by the data in

Appendrx 7- I , the water levels rose frorn 1996 to 2001 , not deciined. Second. this

statenxent refbrs [o "the 1996 to 199E monitoring period" yet no data are presented in the

PAP for rhis period and no explanation for the data's omission is given. The fact that

there is inconsiEtent and missing infonnation in the PAP indicates that [,lEI and the

Division do not understand the occurrence of water in the regional aquifer, or the relation

of the faults to ihe occurrence and mov€ment of this water,

{onelusion - This lack of understanding rnakes it irnpossible to make any

acctuate detennination of the PHC and to conduct a rneaningful CHIA. 'Ihere is not one

single mention of the east-west trending faults in the PHC (Apperrdix 7-3, Bates 5648-

5658, Tab 40). The failure to assess their wel!-docurnented pre,sence and effect on

occturgnce and movern€nt of gfound water is a seious omission ftom the PI{C. The

Cli[A Sgs. Zz-?3,Betes 6437-6438, Tab 4l) states that the water levei in IPA-I has

risen ove,r the years (complete contradiction to statements made in the TA), Tlley again

state that the change in the water level is not completely understood, but that a fault

sepamtes this well from the other two. The displacernent of this fsult on the ea.stem end

is unknown. Thus, tbe Division doEs not adequately assess the importance of these farits

in the CHIA" There is contradictory informalion and interpretations regarding the water

levels and no inforrnation on the extent of the fa,ult, Since it fails to address this key

srnrcfural featue of the area, the CHIA faiis to assess the material damage that will occru
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in the hydrologic balance of the regional aquifer as a result of nnining activities

interccpting the e&st-v/est fending faults.e

Impacts - The occurence, rnevernent, and quantity of water in aquifrrs witldn the

proposed permit and adjac,ent areas is affected by l'aults. However, L-EI and the Division

fail to assess their importance, or include their influence on ground water resources in

atternpting to chsracterize the pre-mining conditions. Thus, the description of tlre

existing hydrologic balance is scientifrcally flawed, snd it will be irnpossible tc assess

any impacts (dewatering of seeps, springs, gr strEarns) that occur as a result of rnining

operations.

10, IEg $epictiou of thegi,ezometrlc g.grface is egoueou+

The requirement - Rule 122.100 requires thal the applicant provide contour rnaps

showing the vertical distribution of aquifens.

Deficiencles in UEtr's subnitul - UEI depicts the piezometric surface on

Plate 7-l (Bates 5559, Tab 35) as a planar, unifonnly dipping surface over part of the

mine permit arsa, There are several serious probiems with this depiction. First, the

piezomerric sr.rface is only shown for the Lila Canyon are& and not the Horse Canyort

I Not ouly do the es$t-\r'est trending fsule affect the occqrrencs and rnovcmetrt of water in the
rsgional aquii'er, they affect the occrurence of ground water n tle percbed aquifcrs. Plate 7-l (Bates 5659,
Tab 35) shows five seeps and springs aligncd directly along the Centritl Greben Fault, In spite of thts
obviorx associcrion, ths CHIA (pg, 18, Batcs 6433, Tab 42) statcs'*Except for L-10-G, thc qprings ou rnd
adjacent to tbe proposed pcrmit arcs appesr to be assocjaled with the iower unrt of the Colton Formariorl
and not relaled to rny of tbc foult syrteru on thc permit area." This conclugion is clearly a
misrepresentation of the dab prercuted on Plgtc 7-l. Neithcr thc PHC nor the CJ{IA takes a bard look et
lhe relatiou of tbe faults te sc;ps and springs rnd fail tg asscss thc potential irryact lhat rruning will have cn
&ese resourcss, Furtbermorc, noue of the tive spnngs atong tbc Ceansl Oraben Fault are proposcd for
monitonng.
In addition to the east wc$t rending faults, the Sunnyside Fault Zone (a mrjor nortb-northlest striking
fleaure throughout much of the Sururysidc Mioiog Distnct) extcnds to the Horse Caoyon iltine and
itltbough uncenarn, it is believed to continue to tbe east of tbe LrIa Canyau niue (CH[A pg. I ?, Bates 813,
Tab 42). Thrs statement ls rn corplete contridiction to Plate 6- l (Bates :326, Tab 38) which rhows tbe
Sunnysidc fault projeuting directly qn to t5c perorrl boundary. It has besn docunented &at water flowed
from this fault when it *'as cncountcrcd in thc Horse Canyon lr{me (PAP 6-11, Bates 5l67,Tab aZ). The
PAP, PHC, TA and CHIA fail to idennfy the locatioo of the Sunn;vside Fauit Zooe within the permut and
adjacent aleas and assess rts petentjal impact on ground waler noyctnent il thc regional aquifer.
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area. Since UEI relied so heavily on Horse Canyon "data", there can be no valid

scientific reason for failing ts identify and show the piezometric surface on maps and

cross-sections in the Horse Canyon area as well, to help determine if it is consislent with,

or contradicts, IIEI's '*g3tess" at the piezometric surface for [-ila Canyon area. Second,

the piezometic surface shown in Plate 7-l was drawn only on the basis of the water levei

dara in IPA-I, IPA-!, and tPA-3. The area covered by these wells is approxiurately one

square rnile, yet IJEI exbapolatod the water levels out and drcw in a pieeometric surface

covering approxirnately six square rniles of the proposed nlne area. This exEapolation of

data beyond the area covercd by the wells is complctely without basis and is scienti$cally

unjustified. Third, in drawing the piezometric surface, UEI selectively ignorcd potential

data horn the rotary durnp in the Horse Canyon Mine. Fourth, the piezometric surfacE

shown on Plate 7-l ignores the effect of the fairlts on the occtutence of gtrorurd water.

Fifrh, the watEr suface elevatiore shown ou Plate 1 for IPA-I, [PA-2, and IPA-3 are

inconsistent with the rnost recgut levels shown in the Appendix 7-T of the PAP (Bates

5551, Tab 29). Sixth, because of the lack of site-specifis data on the regional aquifer in

the proposed minE area, UEI and the Division rely on repofis from other mines in the

Book C[ifs. However, in describing the regional aquifer from the Soldcr Canyon Mine,

ths CHIA states "the Fue potentionretris surface is almost certainly not piuar with a

uniform dip" (pg. 16, Bates 6431, Tab 36). Yet this is exactly how UEI portrays the

piezometric sruface for the Lila Canyon permit area on Plate 7-1.

Canclusion - Bec;ause of thEse scientific inadequacies and inconsistencies, the

piezomeFic surface shown on Plate 7-l in no way reflects the urue vertical disfibution of

water in the regional aquifer. [t does not cover the entire pennit elea, it does not include
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all available data points, it ignores the effects of faults, ffid it is based on old data'

Furthermore, in preparation of the piezometric surface, UEI violated a basic tenant of

science by extrapolating interpretations beyond the range of the data. IIEI's portrayal of

the piezometric surface as a uniformly dipping, planer surface rs compietely at odds with

descriptions of the regional aquifet in sirnilar geologic settings.

Impacts - By failing to prepare an accwate rnap showing the r'enical distribution

of water in the regional arluifer, there will bc no basis for comparison to the condidons

during mining. Thus, it witl be impossible to sss€ss impacts related to the mining

operation.

ll. UEI hrs fai.k$ to submit-f,qouired sroug$, water qualitv drtr,

The rcquirement - There are only foru potential souces of information on water

quality in the regional aquifer - Redden Spring and IPA-I, IPA-2, and IP.A-3. AJI other

springs are in the perched aquifers, not in the deeper, saturatEd, regiona-l aquifer. Under

Directive Tech-004 (Tab 17), UEI was required to collect water quality data from these

sourggs,

UEI'I submlssion was deficient - There has never been a single water qualiry

sample ftom any of the IPA wells (Final TA pg 37 Batas 652, Tab 27). This means that

UEI and the Division arc attempting to characterize the water quaiity of the entire

regional aquifer with limited data from only a single spring.t0

In the final TA (pg, 36), the Division states "R5- I and RS-2 were sampled once a

year in 1978, L979, and 1980 and analyzed for rnost major chemical constituents"

10 Tbere appctrs to be somf confirsion as ts the designation to Redden Spnng. For exanple the
CHIA re fers to it ar RS-z (pg. 18, BEtes 5433, Tab 42), but tlre TA refcrs to it as RS-l (pg. J6 Bates 651,
Tab a3). Frrrthernoore, ilte identification qf thc spring bas been altered on the laboratory data sbeets xn
Appendix 7-Z of the PAP (Bates 5570, 55?8, 5519,5581. 55E4,5585. 5598, and 5599, Tab 14) raisilg the
quostion of ths validiry of thesc dsta,



FF'Fr*.:':-2Etl; t:: 59 I,'{I.IER & ELOC}iJE

o 214 ?465?5? F. 83. ' tE

Page 28

(Bates 05l, Tab 43). On this sarne page, the Division nnakes reference to Directive Tech-

004 with regard to analyses &onr orher springs. Furthermore, in earlier TA's thc Division

stares "The quarterly samples from Redden Spring were analped for all requircd

perameters except total manganese" (emphasis a'lded), and ret-ers to DOGM's gUidelinss

(TA # l, Bates 2506, Tab 45). Table I of the iinal TA indicates that samples rnay har'e

been taken from Redden Spnngin l98l-1983 and in 1991 (Bates 656, Tab 46). Flowever

as pointed out in TA # 4 (Bates 1658, Tab 47), the analyses did not include total

rnanganese, a mandsted parameter, acconding to Tech-004 (emphasis added). It is very

clear that the Division requires baseline waler quality sanples be analped fur the

"required" and '*mandated" pararneters in 'Iech-004. The sarnplcs from Redden Spring

do not meet these standards established by the Division. hr addition, Tech-004 requires

"Ba-qeline infonnatircn shnll be collected quarteriy for a rninimurn of two years prior to

pennit issuance, Data should be sufflcient to demonstrate seasonal variation in quaiiry

and quantity for each soulte," (Directive No, TEch-004, page 9, Tab l7).

Conelusior - hl my opinion, one sample location is not sufficient in order to

characterize the water quatrity of the regional aquifer within the proposed rnine and

adjacent ar€a, UEI's sporadic sarnpling is not sufficienl to establish current baselinc at

this spring for either water quantity, or water quality.

Impacts - UEI has failed to charasterize fhe existing water quality of the regronal

aquifer. Without these dats, it will be irnpossible to assess the impacts related to the

rainlng operation.
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THE PROBABLE I{YDROLOCIG CONSEQUENCES DETERI{IN-
ATION {..PHC") rS SCIENTIFICALTY FLAWED A"ND LACKING
DATA OR, SUBSTANCE

Rule 778.100 provides as follows:

728.10A, The pennit application will contain a determination of the PHC of the
proposed coal mining and reclamation operation upon the quality and quanttty of
surface and ground water under seasonal flo"w conditions for the proposed permit
and adjacent dreas.

12, The ,FIIC Deterrnhation is flaur,ed because r,g,,puired bsselin,e datn wefg
nof,submitted.

The rcquirement - Rule 72S.200 states "The PHC deterrnination will be based on

baseline hydrologic, geologic and other infonnation collected fcr the permit application

and may include data statistically representative of thc sits." Rule 728.310 requires that

the PHC deteffnination include findings on whether adverse impacts rnay occur to thc

hydrologic balancE. Rule 728.320 requires that the PI{C defermination include findings

on whether acid-forming or toxic-tbrrning materials are present that could result in the

contamination of surfaes- or grormd- water supplies.

UEI's suinusran is delicient - The PHC is scientjfically flawed because the

basetine data requircd under Rule 724.100 and Ruls 774.200 have not bem provided by

UEI, as explainedrnore fully in Sections 3, 4,5,5, E, and 11 above.

Tbe PHC faiis to satisff Rule 723.310 because there iue no baseline data and

because there is a complete lack of understanding of the rnoyernent water in the regional

aquifer, including a complete failure to identify the discharge iuea (the'\rater outflo*"),

as required. IJTI simply fails to address Rule 728.320 in the PHC; in fact, the words

"acid-fonning" and 'toxic-fonning" nev€r appcar in the PHC (Bates 5648-5658, Tab 40),

This gross failure to address Rule 728.320 makes the PHC, by def;nidon, incornplete.

D.
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Conclusion - The perrnit applicarion must contain a determination of the probable

hydrologic cons€quences of the proposed mining operation, IJEI ha-s faiied to provide

this delerrnination. Without rhe rnissing inforsnation, the PHC cannot (and does not)

inciude rindings on whether adverse irnpacts may ocOur to the hydrologic balance' as

required by Rule 728.3 t 0,

Impucts . The PHC is intended to provide crucial findings on irnpacl$ to the

hydrologic balance. Without these findings, rhe Division cannot assEss the irnpac$ that

the proposed rnining op€railon will have.

N. T}IE CHIA IS SCTENTIFICALLY FLA\4ryI}

13, Ihe CHIA ftil; to cotrsg.Pr r mesnitrs '

The requlrcment - Coal Mining Rule 729-100 provides:

The Divisiorr will provide an a"tsessrrte nt of the probable cumulalive
hydrologtc intpacts of the proposed coal mining and reclamation
operation and all anticipated coal mining and reclamation operutions
upon surface- and ground-water systems in the cumulative impact area.
TJze CHIA wilt be suficient to determrne, for purposes of permit approval
whether the proposed coal mining and reclemation operation has been
designed to prevent material damage to the hydrologie bslance outside the
permit drea, Ihe Division may allow the applicant to submit data and
analyses relwant to the CHU with the peruit application.

The Division stales that the first objective of a CHIA document is to identify the

Curnulative Impact Area (CIel (CIIIA, pg. 4, Bates 805, Tab 48). Under Rule

645 t00.200, "Cumulative lrnpact Area" rneans the are4 including the permir area,

within which impacts resulting frorn the proposed operation rnay interact with the

impacts of all anticipated rnining on surface and groundwatpr systems. The CHIA nnust

deterrnine whe'tlter the proposed coal mining operation has been designed to prevent

material damage to the hydrolopc balance within the ClA.
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The €H1,4 is d*licienf - A firndamental part of understanding the hydrolugic

balancE is knowing the area of discharge of aquifers (the water outflow), The CFIIA

prepared by the Division for the proposed Lila Canyon Mine, hr:rvever, completely faits

to include the area where the regional aquifer discharges and the irnpacts that may occur

as a result of rnining

The PA.F (pg. 7 -? , Bstes 534I, Tab 3 9) states "Although unconfirmed locally, it is

believed tirat the groundwater flow direction in the regional aquifer follows the stuctwal

d ip , , . " .  Thes t rucu ra ld ip i s to theeas ta t  l l  t o  14percen t (PAPPg"6 -1? ,Ba tes5168 ,

Tab 49). Plate ?,1 {Bares 5659, Tab 35) and Figure 7-l (Bates 900637, Tab 50) both

show the top of the regional aquifer rloping lowards the east, and thus confirm {JEI's

sratemcnt that this is the general direction of ground water rnovErnent.

The CLA boundary for the CHIA has been arbinarily established by the Division

at the topographic divide irnrnediately ts the east of the proposed permit area (CHLA

Figures 3 and 4, Bates 806, 80E, Tab 5l), approxiruately 1,700 feet east of the area, to be

rninsd. This limited arca cannot possibly suffice for considering material damage to the

hydrologic balance outside the permit area Most alarming, by its arbibary placement of

the CIA boundary, the Division completely ignores the fact that the regional aquifer is

flowing to *re east.

The howndary rhauld inclade Range Creek impacts. By placing the bounda4y at

this arbitrary topographic divide, rhe Division also fails to include and consider any

irnpacts to the Rnnge Creek drainage, located east of this divide. In the fina! TA (pg.43,

Bates 65E, Tab 52) the Division states that Range Creek is 6 miles esst of the Lila

Canyon permit area and separated from it by the drainage divide at the top of the Roan
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Ciiffs. This is absoiurely incorrect and illustrates the Division's iack of understanding of

basic physiographic relations in the area. According to the U.S. Geological Survey (Price

I :250,000 Tcpogaphic l{ap, a portion of which is shown in Tab 53), the Roan Cliffs ue

lccateC approximarely 4 miles essl of Range Creek, nst behveen the Lila Canyon permit

area ald Range Clreek. More irnportantly, the Range Creek drainage is as close as 1,700

feet from the permit arsa. Given the proximity of the Range Creek drainage to the mine

perrnit area, the fact that the Eround watEr flows into the Range Creek drainage, and the

fact that there rvill be impacts to water flow in thE regional aquifer as a result of mining

activities, the CtA absoluteiy rnust be expandcd to Range Creek.

The Dtvlslon concladed Range Creelc should hc included in the CIA - The

Division originally believed that Range Creek could be irnpacted as a result of mining

and considEred the lack of discussing it as a deficiency in TA # I (tsates 25Q6, Tab a5).

In TA # 2, the Division ev€n considered E lack of baseline data for Range Creek as an

oumtanding deficiency (Bates 2311, Tab 27). The Division later deterrnined that

monitoing of Range Creek wss not necssssry; however, the record is devoid of any

hydrologic data that could have been the basis for this later deterrnination. In fact, UEI

acknowledges that there may be impacts to Range Creek as a result of its mining

operations. In a summary of outstanding deficiencies (Bates 901433, Tab 54), the

Division stales, " The applicar:t should submit plans to include monitoring sites Range

Creek above and below the extent o[ rnining". IJEI responded to this deficiency on

March 10, 2000 by stating "should signilicant rurderground water be encountered, UEI

will imitate isic) an intemal water monitoring program for Range Creek. The plan is not

intended to become pan of the MRP" (Bares 901433,Tab 54\. First, monitoring durutg
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op€rations without having tjrst established baseline will rlot answer the question of

whether there are irnpacts related to the mining operation, Second, if the Division and

(JEI acknowledge that there is rhe possibility of irnpacts, Range Creek rnust be included

in the CIA, the required baseiine data must be acquired, and the monitoring must be

included in the MRP,

Effect of the defwiency - Mining witl impact the regiond aquifer, as is noted

several times in the PAP and CHIA. The PAP (pg, 7-8, Bates 5342, Tab 55) states thal

the Sunnyside coal bed lies within the regional aquifer. It also states that water levels in

the regional aquifer aw above the coal se8un, that rnining will intercept lhis water, 3$d

that pumping is likely. These statcments are repeated in Appendix 7-3, The CHIA (pg,

22, Bate s 6437, Tab 41) aclcnowledges that the proposed Lila Canyon Mine rvill produce

minE water (intercepted from the regional aquifer). Due to the lack of bassline data for

the Lila Carryon mine (as discussed above), UEI and the Division have relied on

similarities to the nearby $oldcr Canyon, Sunnyside, and Horse Canyon Mincs, each oi

which intercepted the regional aquifer and had discharges as high as several hundred

gallons per minute (CHIA pE. 23, Bates 6438, Tab 41). It is clear that the regional

aquifer will be interccpted by mining activities, &d that there will be material darnage to

the hydrologio balance.

IJBI shows a cross section through a portion of the mine ar€a on Figure 7-1 (Bates

900637, Tab 50). While this information is taken to be correct, it fails to porb'ay the

areas to the east of the mining operation" For the Division to evaluate impacts to the

regional aquil'er as a resuit of thc drawdown that will occur, it must consider the area

down gradient from the mine. The U.S. Geological Sr:rvey has prepared a cross-section
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rhar is a more accuraro ponrayal of the regional aquit'er {Lines, 1985} (Tab 56), The most

significant aspest of rhis USOS cross secuon is that it shows the disshalge area of the

aquifer. In rhe ropographic settingof the Lila Canyon Mine, this would be Range Creek.

pubtished literatrue dernonstrates that irnpacts to Range Creck ue likely. Lines

( I gB5), in discussing the possible effects of underground mining in the Trail Mountain

Area, states" "Water produced in ths mines will be derived primarily from a rJecrease in

storage in tbe aquifer, Several hundred feet of aquifer sbove the rnines could be

dewatered, and the cone of depression couid extend sarnrat milcs frorn the mines after a

few years" (emphasis added). ln discussing the hydrology of the Price Rjvcr Ba-sirt,

Waddell and others (1986) st&re, "Mining activities m&y affect the distribution oi'flow

along stream reaches by direct interception of water from a stream or by interccption of

gpound water rhat is percolating to the streain". Lines and othErs (1984) report,

"Hydrologic impacts reiated to ccal rnining in the area are miliniy due to dewatering of

rnines and land zubsidence. Dewatering of soal mines changes thE flow pattern througlt

coal-bearirrg aguifers, and storage in aquifera is reduced". In a supplurnentai

hydrogeologic study for the Soldier Canyon Mine, SHts (1986) rePon, "Oroundwater

ernerging from spnngs and saeps provides most of the base flow to regional strearns,"

and "Groundwater frorn the Blackhawk Fonnation is reported to be the principal base

flcw component to Soldisr Creek during periods of low precipitation." Givat thc

sirnilarities benveen Soldier Creek and Range Creek, it is almost cer'lain that gound

watcr frorn the Blaclchawk Forrnation is the principa! base flow componenl to Range

CreEk as well.
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Concluslon The Division had acc€ss to information indicaring lhe relation

berween the regronal aquifer and iocal streams. The Division knew that both the regicnal

strlcture and the regional aquifer dip to the east towards Range Creek. The regional

aquifer must discharge somelvhere. The Division knows that tlre regional aquifer witl be

irnpacted by rnining specifically that the top of the aquifer will be lowered as a result of

mining. This ryill have an impact on the discharge area. Thus, there is absolutely no

hydrologically justifiable reason for delineating the CIA borurdary 1,700 feet away from

the permit area. Irr my opinion, by arbibarily placing the CIA boundary where it has, the

Division has failed lo assess whether the proposed coal rnining and reclanration operation

has been designed to preveDt material damage to the hydrologic balance outside the

permit area. Thus, the CHIA does not compiy with Rule 729.100.

Inpac.ts- Irnpacts include chnnges to aquifer flow patterns, dewatering serps and

springs, and lmpacting the base flow to regional streams, ali outside (just east of) the

srnalt area currently considered in the CHIA. Both the Division and UEI at one point

acknowledged that impacts to Range Creek are possible, ird that monitoring is

necessuy. LIEI is confident enough that there will be impacts that it comrnitted, as Pan

of the reqord, to cmnmonce monitoring of Rarrge Creek if rninc water is produced.

However, without pre-mining baseline data, it will be impossible to make any meaningful

inlerpretations of the rnonitoring data and assess mining impacts. Even rnore irnportant,

without malysis of pre-rnining Ca[a for possible irnpacts, the Division cannot fuIfill its

responsibility to determine cumulative irnpacts and coruider whether and how the permit

should be issued.



t Pn--?i-ZEE? 1f : E: 'lf.lEF: E. BLtli:[<,JEI

o 214 ?4FJ5?5T F, .1?, ,1CI

Page 36

15" Tbe S,IIIA fails to,gggjiider thJefl'ect ofjq.ults and is hased on lgcomplete
b-as.gliu e h vd rot o gic dascriutigns'

The rcguirement - As statod in Rule 729,IAO: "ThE CHIA will be sufficierrt to

deterrnine, for purposes of permit approval whether the proposed coal mining and

reclfirnation operation has been designed to prevent material damage to the hydrologic

balance outside tlte permit area."

The CHH is deticient - As docurnented in Section 9 above, there are sevsral

east-rvest trending faults in the proposed rnining atea. All of the faults are shown on

Plate 7-l as extending towards the east, and there is na logical geologic explanation for

rhern not cpntinuing into the Range Creek Drainage. By arbirarily placing the CIA

boundary ar the drainage divide, the Division fails to address the affects that mining rviil

have sn the ground water sy$tern related to the flults. In addition, the Sunnyside fault is

shown on Plate 6-1 (Bates 5326, Tab 3E) to intersept the nofthem botlndary of the permit

area; however {IEI and the Division fait to determine its location within the permit area

or CLA..

Because the Division relied upon the "baseline data" that existcd in the PAP, it

fails to rneet the objective of describing the hydrologic systern. The deficiencies in the

basel.ine data for water quality and guantity, for borh the surt'ace and ground water

resources have been diacussed above in Sections 3n 4,5,6, 8, and I l.

Conclusion - By faiiing to consider the location of the faults and their affects on

the ground water system in the permit area or in the R.angE Creck Drainage, the CHIA

does not cornply with Rule 729. 100. Wirhout baseline data the Division cannot provide

a description of the hydrologic systcm, and caru:ot perform sn assessment of ihe probable

cumulative hldrologic impacts, and thus fails to satisfy Rule -i29.10O.
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15,

lmpacts - There are sEveral documenteci seeps and spnng$ and water rights in the

Range Creek Drainage (Plate 7-3, Bates 5661, Tab 57). The CHIA fails to address their

association with the faults or whether thEre could be material damage to thern as a result

of mining operations. The proposed coal rnining operation may caus€ material damage to

the irydrelogic balance outside the permit area. Thc CHIA tails to assess this darnage

because there is an incomplete description of the hydrologic resources.

F. STREAII,I BUF.TER. ZONE$

inteEmittcnt streams,

The rcquirenent - The Coal Mining Rules rcquirc analpis of irnpact of mining

on intermittent or perennial streams:

Rule 73.l.61A, l/o ldnd within 100 feet of a perennial stream or an
intermittent stream will be distwbed by coal mining and reclamation
operdtions, unless the Divisictn specrficully authorizes coal mining and
reclamation operations closer to, ar through, such a stream, The Division
ndy authorize sue.ft activities only uponfinding that:

73 t.6I t , Caal mining dnd reclamation operations will not cawe er
contribute to the violation of applicable Utah or federal water qualiry
standards and wiil not adversely affect the weiler quantity and quality or
other environmentai resourc$ of the stream.

This rule is very clear: coal mining and reclamation operations close trr, or through, an

intermittent stream can be authonzed only rrpon finding that the operation will nol

adversely affect thE water quantity and quality,

The Dtvision has failed to mokc the required anslvsis . Oo page I 01 of the final

TA, the Division slates'oThere will be mins development within 100 fect of the Lila

Canyon channel and mining beneath Little Park Wash" (Bates 716, Tab 58). Both of

these are classificd as intennittent strearns; however, the Division finds that mining will

not adversely affect the '.vater quality or quantity cf these strearns (Bates 7L6, Tab 58).
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To nrake such a finding, ono rnust evaluate the existing water quality and quantity

in these streams and next evaluate the proposed mining operation plan to see how these

operations will at'fect water quaiity and quantity. As there &re no existing data on the

rvar€r quantiry or quality mlwhere in Lila Canyon or Little Park Wash (Final T.{ pgs.

1344, Bates 65E-569, Tab 59), this procedure was not, and cannot yel be followed.

Conclusion Without knowing what the existing watsr resource is, it is

absolutely impossible to assess rhe affccts that mining operations will have, Without

rhesc data, the Division's finding is baseless and violates Rules 731.610 and 731'6t 1.

Impacts - During times of dischffg€, Lila Canyon and Little Park Wash iue

signrficant sourses of watcr in an arid environrnent. Mining operations will likely impact

these streams and therefore, the Division must evaluate existing watsr quality and

quantity conditions in order to asses6 the potential impacts.
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BEFORE TgE BOARD OF Otr, GAS AND MINNG

DEPARTMENToFNATUR'ALRESoI.IRCES
STATE OT I,TTAH

In the lvlstter of the
Request for Agenry Action
By Petitioner Southern Utah
wilde-oss Alliance Regarding the
Divrsion of Oil, Gas and Mining's
Approval of the Lila CanYon
S i gnifi cant Permit Rcvis ion
c/007/013-sR9t( 1)

)
)
)
)
)
)
)
)
)

Dwket No, 200l-027

Causc No. C1007/0 I 3-SR9E( I )

l ,

2.

Filed by UtahAnqqgq

Dr. Ron Kass declares the following:

My name is Dr. Ron Kass, i am of over twenty-one yeafs of age, of sorurd min4

capable of uraking this declararion, and I am personsuy acquainted with the fscts

herein ststd.

My c'rriculum viae is attached and insorporated herEin. I am currently a resident

of sprinryille, utah. I am a gra.d,uatc of New Mexico SAte University with a

doctorat€ degree in plant ecology, and I have a lvlrsters degree in taxonomy from

Bringbam yogng University. I have condrctpd rescarctu corsultc4 and bave

aught univenity classes in plant idcntification at BYIJ and New Motico State

Universty. I have worked for the Bureau of l"and Managernent' and have been

ernployed by D'r, Stanley Welsh, professor of botany at BYU. Since 1988 I have

owned Intermogntain Ecosystems, a consulting firm. This Dcclargtion is filed in

support of petihoner's Request for Agency Acnon in the above cap,tioned Eatter'

I have approximgtely ten years ficld exprience in thc Cerbon and Emety County

ares, and I arn famrliar with the LiIa Canyon area and its plant nesoluces.

Based on my knowledge and a rcview of the relevant documents, I believe that

the information in the permit application for the proposed Lila Canyon Mrne is

insufficient to aAeqntcly assess the threatene4 endangered and sensiuve plant

species, and the impaa to such species'

I

4 .
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In porLculrrr tlc rcrrch ler Dmp$in fhorg;trrs (p?d/ocacr,.r dcTtalnu) strcdi

tnrvt bru. clrduad dlri.ng thc lrut r,reck of April ot ] * weck of Mry' 11tis

rpecrcs [s 'Cf]' dirhuulr. ro locrtc in iu vrgetafnc gondiUon |o'J Oull f llsl O(Pctt

rtOsld Cduhrt Olnss Srrsb! Junry noo-Oct'rcris* dmts'

i-hc &rrL cli1!3 blsns ;g3 (A.lrrrre tU multtc'tttll vtr. tibrrno) should hsve btsu

i6c)udrd I! the tuvciltory oitl"s area, G il i:l krrc*n to cxlsr rt tbc mqrdr ofl{orrc

Canyoa rnri i; r Coirrllldo Plrraui cndornig. This rycocs is on tbc Eueau of

Lurd Mrnes6feot r.'ll[ ]rf; q;r-crsJ strn^E tirt, ud it wrs elso lismd rs G3T I by fu

IJu!. Rerc Plrat \f'a{'lshoD i! 2.t,hi0.

I, grd dtcr bogrrgLl ru thc !trJ&, ?rconrrfiC dd oaly tudilV guelrficd botsnirfrf

fihould coulrrr rara giert splpyl, csp:n$ d,rnag sub+poroal th.rrcr. Tho |"{ry

1998 urtcntrirl'pregrad by EI-q C,onsulting revtclt tbd 6rt tbe opecrnrco of

e&alon ewoottfgte,\ (Hirdl'-ryrartral. occubnratt vrt. c,nonc) rns dsrn to ths Bi^N{

ro be p$itr*,cty'jdrrraliod. If qrdifid botrnista r.cna crllrngfu 6tld wsl for

EIS Co15rildn& ri-rl= *rould bo no noed to onsu! tbc BLM tor porititc

idatitlortios Rcgrrde*, tberg ere no htrdtc sr snff ar dte Buil,t in Pricc,

In&cd rt tr iropars.'ve :bu e qroiificd botnirr pwfonns *tc EclC wott iu ord;r w

idcrnly trrl tltr, ilnjc er:rcrionr, uad c{rsr nrc tnd drjurt trcr ponciblc rt r

giveo ri'c.

In aitidorr. dtLorigir rhl docEns&Btrrn idicdes tbrt tir yroDord project rrry

deutrtr slrry3 errl lprirgr, thru il no idrcrtioa thrt such sap6 urd rgrriagr qerc

inefluiqd for tnsclnclrfotmrtiou oa ptrm surios drpcudrtrt on thcrc rrrr?r

3o"rrtcs Swb vrtrt rDur*s rrl irrporbd nrfu3il forlatiug dirjunct sDrgier

rad stauionc oD hrliscq rnd rhould bo inrcntoricd througlroutJuly rtd Auprsr.

In rurnarry, h:ctus 6a rrncyr psrfotnd fc thG prqorad rctbn crtrct

ne3.l,ad to colsi&? olrtrin rpcier, or uferc prt'orured inrOc.lrrmly rgd et

inryprupn:rtc tL'!! Amtry tbc ]crr, thff. ir ne prribb uf,y to Clcnerule ths

potcrtirl imp6 drra to tlc urung acUvitior.

7 .
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i DECLAItE. rnrdcr p.natty of Fqury, tbc fq= gor"&b9n/t

Drrc.t! '?1:Z-g.ol 
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SWCA Sdt LaLc Ciry, Ut Soiitude & DMB sh raorr nrc plrnt immtcy'

Enqurco, Salt Lrke City, Ut f*inville httrchlnge T&E irvettry' St Gorgr' Ut'

Entrurco, Srtt l-rio City, Ut SO'thern C-orrifur Biologicd Ass'tsnen( St Croorg6' Ut

Envirmmenul t{grSemlr$ Associlld\' Elko Ncvrde' BLM l-od Exchsrge T&E m\Etrbry'

w w c}yd€' Sprrngville, Ut Wolf GccL Rd. T&E & rrPtu clcrrurca, T|bne' Ut.

w. w. clydq Sprinevi[c ut Nor& Gendrlc ctr6rd ht T&E {eermc" IfuD4 co'' ut'
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Surc & wffir, Darwr, Co. Rrre pLrnt bunowing owl, srd tosSghcd chrilc invrrbry' SlruU vdley Pnwte

Suago Frcilty.
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Co.

I{DR & Brtdirr Dda L.Fcy Hrehudy BA Sdt lrlc Crty, Ut
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tnngtn aiArlnf"r tr) in thc Uppa &octr Rivq BGrn' sv'

Rincr Clrr of UEb, f*ortport, Al. T&E imrctnry: p1bc Cdlbd lv{c$D' EXS'

Fran, Osdet, Vcnn & A$c., Vcrnd" Ut Rrr! efst imlrrrbry fq Ue ldil's trslltcl \$Wrtct

di twblit\.rsbley fto.k End3s r+hcctttrat

Enra CXI & Gas Corpcuion, Holrsb' Tr T&E im6rfr Upcr Gtrc'n Rivt( Brsirt

Chornoo,UsAHowro'TrRrreplrnliwaroryrto'nhv.Utrnub'o.

fdobil Ol Corpcrtirn, B&srfid{ Cr. Rrre Plrt igv6rf k$rrge sil ful&'

Enrirorrrrc Asro3., Fruh llagbs, ur RrsG plot isrmrrr Ue lrdire's bett€ (seuqlps /dlwialis) AT&T

uDdcrE 'orad powcrtirs: Srrrrbary Rcssrrctr'Ut

Fresn, Osdq, Vqam & Ate*., Va'nrl, Ut Rera pht irrarry: Utr ledia'r $?sscr (Spinl/dct dilwblit\

FortDrdtstc,IJt

Hcitzmrn Dntl Scrviccs, Crspet,Wy l,nrduko Pctrotcuo EA', Hclpcr Codbod

Iv{etrnc EA- rrrc phnn l{elPc, Ut

Erdrngqld Ptrrt Snrdi6, QrE@, Ut uf,|oT. hvctkb CrEt Bri*c R4lacnart EA

Sinir-,r Fidd Srvioc, Sdr hk! City, Ut Rrrc pla imrconry Big-Piruy'IrBrrg! oil 6clds.

U.S. Jgsticc D6pr, Dcurrut Co. Bq;rt witss fu Th,Ndiod Prrk Vugb Rivq I'judiccoo Ery{t fu

h"'g't gardat rd rrrc plerB.

l,fobil Ol Corpstioa & Hdtzma Drilting Crspa, Wy. Rrre phnt inraory: LaBrrgr clil fidds.

Toco Inc- Hatann Dnlltn& Sttgco16b Dnw E$-rrre plntr. Fura Wy.

Mobil EA: LrBrrgl C)iI Field Pryrnsrcn Proffio" Rtrc PlEo

Eodn$rcd Pl;cj Studeq OrEm, Ut Prificaorp., Srlt Lrb City, l't LEly nd
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M.ridn Wrtq Powcrtinc 8A Nr/qo Tnbrl Lndl' Winenr Rslq Az-

wiltirns Frold Scnricc, Crs.n River, Wy. Rarc ptut irvauy. Cr$odic Pnotccdm Svstcms'

CrO.lt{sinc Inc., Plno, Tr Rlre Pttnts rnd burrOunng swlr imnoOry: Wcndsrnr Nw'

Cbartm,USAI.|ButcWy'R'rcptutirvrrtry:IrBrr3esilflclds

B l^I\d Srlt Lrke Cjty, IJt lv{aitoring rnd dcoo'8r+hica fc Wrijh Fbhml crdus (&;krvgrjwr w'8lnidE)'

!v{md essocites, IDc,, Irrrmic, W' RlrG plrnt inveoUy: Cutttmd Gas plam' Grnga' Wy'

Er'rm oil & cils|' Bi8 Pblry, Wy. R"rra plot inrmy, I.rBrrge, Wy.

PieTochrnlog, Dctreu, Co. Rrrc plmt invcatory". BBiD gryla&on' Big Piory' Wy'

utab pourcr ud Lisbt, srlt l-elc city, ut burro.rurg o*,1 ''d blrl, fto.Ed frr*t im'roryl Nn'qo Rcrcnrrric'

,tncdti Ut

Pic-Todrmtogl, Dcrvr, Co, R'rrc ptmt inrrcnory: Nordnrtst PFctInl Inc Brg Piney' Wy'

Fod-rcd PtEt sMice. onrrn, ut utah Prdric Dog (c)totttys ptuhns)irw@fr' Bcrrrcr' ut

EndrngsGd prnr srudi",, orq!. ur Daqt T6tis€ (Goplnns agastttii) invrnrory wd'''r E'.' w!sh'

Co., Ut.

UtrhPorver rnd Lrglt Co,, Sdt Lrlc City, Ut R$e ptrn invaUory: DxieN'F' E|lttrDrizq Ut

BIJ( Srlt Irkc City, Ut Hosc R.urge ruc plrnt irtrcffiry'

Uf Indirn ncrcnntirn, Fon Dqcbcsor, Uf Rrre pfr6 imarry: Sptratnlns dilwbllt'

UsF1Irs, Dmrer, Co. strtrs trgorrs: *bgumn torcdirns,Trforttil o*notdlvtfriscanti dl*vidint

Esd&g€r'd p6at snrde+ otm, ur p..ific{o,p. EA: trrsrissim ccridor. BLM .'td Db8u/ty Prwing

Cround.

E3dg'€g16d Ptrnt Sardies, Oren, Ut Prcifidorp, BA: trr66issifi corridor fu' Dxi' Ntdod Fqst

vcrsu-EngincnDg. or-, ut, TJDOT SPitd'rtt cc dilwblit ilvlnbry' u.s'Ifuhwry 89'

Pie.Technology, Dca,r6, Co Rrre plarn invcaOry: l{olt*tst hPdno hc', Wyo',Ut rnd Id'

Wqme Co. Wrr Cscrtrocy Disrricr, Sdt lrb City, Ut. Sptrwrrlus diln'ialis, Clpitd RFf Nciad Pltic

EI^M. Rlchf,dd Disrrict, ut Rlro pirrt mvrory: wrmr sprrng' rnd House Rragc Rrsorrrcc ArE$.

Uah Hcitaga hogrr4 Srlt Lrte City, Ut Rrre pLmt im'aary: Tushr Mourtrina Ut

Bllvl Salt IrLc Oty, tJt Rrro plrnt mvcalory: Crreat B13i! md Dcrp glal !r{s'

Chusa Encrg/ Co. Farmrngg Nl't Sclerocacar ncs+vcrde. Nralo IDditD Rscrveum.
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Bod'gg6d plrnr St'dia, Anrdrrlo petotsrrm comprry, Denner, co. R.rre plnt urvanory: Lmetroc, wy

BIJ,{, Sdt Lalcc Crty, Ut- Rrre plrra irweobry: Srn Rlficl SwdL Ut'

chusaEncrSr comprcy, Frrmirugr, N},f Blrck-fbot d ftrrctinl/cntofy: Nw{<l IndirnRcsarrntio' Bhndin&

Ut

Endangacd Pbnt Srudrcq Or€,!f Ut Uttb Power trtd l,tStt Rrre phnt invcnory: Blmding Ur

BIJ4 Sdt Lrke Gty, ur. Rrrc plrnt invdory: srn R.rbcl Rcsourcc fueq ut'

Endr'ul'od Plant Snrdrca, Orcol Ut. S&'Pro Corp., BillingF' Mt Rrre plant iEvnOry: Nrrlf Co'

gnasrscrod prant sardicq orecr, ur NPs, springdela ut Esucd mrcrtory: Zio Nrroel Prrt'

Eod'gccd prnt sMiog, orear. th Qucsr' pipcri'. krc., srlt hb cry, ut Rrre prrnt irvcnOry in Bro*n's

Plds Ut

E d!.girod Phnt Studi4 Orem. Ut NPS, Spnneddq Ut Botmicrl inventory: TiuNdiod Prrlt

Eodrngcrod pr"ot studics, orccr, ut. weync c-o. wr'. conscrrrrnqy Disnct Rrrc plent invaory : propoccd

Prensrt Rivq Drnt

Endsrg€rcd P18t srudic, onrn' ut. unmco Mb6rl c<irp.,urrrnn' co. Rrrc pla irwarrry: radiorstive wlstc

r?c$ory

Erdangcrcd Phst Studics, Orrcr, Ur Ptrtarr Mimng CorP', Wlrrie' Ut Rerc ptrm invtnbry'

Endm€crod PIot snr&cs, ororD, ut NPs. springddc, ut Bourical qnemory: zbdNttimrl Psrlc

Nc6c Invcdgrnonq srh Lrh city. ut &krvrvrjttrs wrightia.ElM Richfict4 ut

EI Pso N!frral G63 Comprny, Rerc pfum inrrcnory: nrornl g15 liDe n NM'grd AZ'

T6nsurestera Pipclinc CorporrUon Rerc plurt invcntoryr nrasj gs line NM a6d Az'

Endrngered pLnt studic4 ore4 IJt wrlmc co. wrrcr Ccrvrncy Rrre plut invrnory; Frernnt Rira Drr+

Ut

Endangpfod Phnt studica, oru(!' ut Anroco-Bd8:a oil co, vcrnaL ut R'rre plgn irvcntry'

BroWcsr, Logrn" ur EXoo usA Mldlrtd Tx. Rilcy Ridgo EIS,

BbWceq tog.tl Ut Su J"rn Bsin Cod' ElS, frrmirUea' NM'

BbWcst, LogrrU Ut Gutf Orl Corp, tloussr' Dc EIS. C-camisslry Rrdgp, Wy

Frdrngered ptgrt Studiee, Q1srn, Ut. Utah Powc ed LiSht. Rerc plaar rnvertory: WlslL Co', Ut'

Endrngaed plltrt Sh}dic4 Orcn, Ur UDoT. Rrr! ptrrt nvaniory Interstrle 70 rn Emery Co'. Ut

fudrngard ptant studes' oresr, ut Uab porcr ed Liglt Rarc plant & Dcscn TorUse (ePlrcn',s agassaii;

urvcilory, Wash Co., Ut

gsasrggrca pkrt Snrdi6, Oranr, Ut Utrb Powcr rnd Lighr Rrre ptrnt nrratory lJain C,o . wy
r9t3
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Endngsod Plad Shldies' Orcnr, Ut' NGA, Eugelue{ Cq Rrr.c plarA inraory: hice' Ut

Endngerd Ptar Studiq Oree, Ut Chel,rm USA, I(auncrer, Wy' R'rre plrnt iwcnory'

Endmgo'cd ptant surdiqr orcm' ut. Bocter corp., srn Frrncisco, cr Rrre pbnt rrventory: nil*ay frsility

Lry6&r Crnyoo Nwlcar Wrao Rrpoeiory'

Bndrnggcd phd studr6! orrnr, ur corondo-utc por*cr, Modolo, co. R"'c plrat im'atryr Grad Jufftioq

Co.

FndrngaGd Plrat Snrdeq Or€q Ut. Frsncr Explorosr, Billhg Mt Rlre plant iunorcry: hrcc' Ut

BioWcst, LgaD, Ut BLlvI, Vcrn{, Ut R.trc plrnt inrurtory: IJinta Brsln' Ut'

Enghrn yang uruversity, hovo, Ut Invcntory ft( zi6 s-il flryt a ionis'1. zioa Ndl. Ilsbry Asrccrrbon'

BII{. I-as Cruccs, Ner.r Mnxico. Rrre plent invrrtry SrcnrmoO Mts'

Endrngered Plrat Studies,, Org1\ Ut I'D( mtrscl invartory in Nanda & Ut!b'

WETI*AI{D.

W W. CbdclJDOT. Norh Glendele Grlvd Pit Wed|Dd dasrnuntcn IktA Co., Ut

W6tlsnd ConsfrrrgtidL Serlngvitle [rdgstrid Prrk delirstln

RB&G Fr$ccringnJDoT. Wedlnd ddincdn rrd t[iti8ilb. AndoPe Cttck' Duchesne Co' Ut

N.1u,.l Sgcccsrms he Springvr[e Ut Wsdrod dalinGttid. gprbgvt[e Industrid Pr*'

Madow vdlcy construcro, sdinr ut walsrd &tfininr*n.

Utrh Divisb of r#ild[fc Rcource. Wedrnd d.liodb, Springvi[c Fish H$&ery.

Utrh Drvision of Wildtifc R.rources. Wedmd dcliutb. hqvo SPortnn|s Access

Ser-Brovm/UDoT. Arncricrn Fork put & Ri& delistiqr ud lrldrologicd urortorW.

HDRruDO'T, Ut. Spriruyille Intcrchenge wld|nd ddircuim end antigetian.

W, W. Clyde, Spnngvillf Ut Sportnars ParlTrail u/dnd daerrnrnsorr. Prrk Crry; Ut

W, W, Ciy&. Springyi[C Ut. WotrCreek GnvC Pit daminrioo Surrmrt Co' Ut

Utrh Cor.nty Runl Hotrsrng Dad4mcnt. hrrro, Ul Dry CtcGk suMivisioo delistio'

Shrdy Gleo Subdivtstm, Rjvorddc, Ur Wcdrrd dctinanqt

RB&G ErUinccrnrg, horro, Ut Spmrsb Fork Crnyoo walrnd &lineatioa & nttiSlbotl.

IIDR Engtnecnng Sdt Lsb City. Vurghn Burbrrdge dotincim. Part City, UrL9t9
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Michad Brfer Jr., Srh LrLe Oty, Ut Wstl$d delinrtial6ba oplc ib+'ColoUt

Collh'!.CRG, s6tt hlc City, Ut. Wedrnd ddincstbc Frrrringbo Ut

HDR& Pio-Tcch, Dturru, Q6. $/adrod detrncrtim' DI$]}E Rdhor4 Wyo & S' Ddca

w. w. cvde. spnngvruc, ut wcd$d detsrsdn$ioo. Trrpper Lmp Srnwbsin R4

W. W. Ctyd. Sprrn$^ltc, Ut Wedld ffi Pit Gfca R'iva, Ut

4-H Csstnrction, Odgen,In. Wdrytd datinuon

Willirsrs Corp. Sjt Lrkc Ciry. Wgdrod ddincrtirn" lv{mcoe l,rocP proJcct }vlarooq Co'

pic,Tr[ Dclwcr, Co. Wedrod dclinc*isr Paiutr Nrnrrd Gls Lilo fr'om Wdls b Blho, Nv'

Dow Holmcs, Blrn sky Rtocll Hebc(, ut tf/clmd dclincdid,

pie.Tccb, Dtnvcr, Co. lvcdr3d dclineltic Nortrvest PiPdiDr T\rnn Fdls o Wclls, Nv'

Diyrsificd !fubit6 Selt Ir|c City, Ut Wodnd ddmcAi<n' Frmrgtd\ Ut

Trfhry Developnrent co. tJfalgrd &linctio md longdon Rry, utdt

Robcrt Nclsdt Cqrstructm, Sdeor, Ut Wal^md ddinsticn

EPIG, Drapcr, Unh. Wetlstd drtinarim. Toetriba Dgvchpm hqoct

Issrc Sprngs Dcl/thp6d, niwrdrlt+ Ut. Wcd.od dolittdicl nd miugpnoo

Spnqvillo CiV Co., Ut. Wcdrnd ddimdim. Spriqevilc b1Nrs6.irl Coargler'

HDR lt Br5cliDc D6,Ia3 Orw, Ur taery Hrghtrsy. Wednd ddiDatioo tlun

Alco Gtorp, Spmish FcrL Ut Wetlgrd dclincaio-

fngru61n8 Pl@Eg Cnup, Drrycr, th Wdsd ddineGin Tosnb Oovaqocat prolro' Ut'

Fr€rncanng Ptlnsrng Gturp, Drrpcr, Ut. We{rnd dCimaioo. Jord$ R.iver'Pdlrer.

hginoolgg Pt1rrniDg Crtorrp, Drper, Ut Wedrnd ddin*ln O8dcn Subdivisirn'

Pic.Tocbmlogleq Dcarrer, Co. Nordrwst Pipdinc. Ermstm piPdin€ &limadn'

fngfrenng Phoning G,rorp, Drrpcr, Ur. Wedrnd dclirptioo Willow Crc.l' Prrt IabL Ut

Spnagvrllo Crry C,o. Spnngvrlle, Ut Wedad dctincic- SprirUVille Indusrirl Conrplcr

Engira6ng P[mgU Goottp, Drpcr, Ur Wedurd dclrtedicn SpnnfVrllc City, Ur

AlgnpnDg Ptrnning Gronp, Drqtt, Ut Wcd&d ddincCirn Crrrnla Ut

gngnsurg Phnnng Grror.p, Drapcr, Ut Wothnd ddincrtktt lt{aq/s, Sprnis}t ForL, Ut

o
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nangcr* Pltrr Shdies, Ora' Ut

Mr. Nobo Sciorific SpringviUa Ut
I\,If Nobo Sejrrrif,C SprlngVillc, Ut
Corg,

Cor$d Stdt Ec5t Co' Mmirring md rarugcntb I Sk5ilitrc l{ba

Vcac1aidsdl irvwy: Dimd SbmockMin ' BtDcfy Co', IJt

vi'dq/*l intug.y: Hqsc Cy!. Mb!. srqrsd ut u.S Srd

Lg,,2 Uuh lutrndrnd, Fsniorm, N. M Soiyrqrtrrb intary d s', Ju$ rnd Nlvio l6D6'

BiD,'rt, I44 ttt Roclcroc cn fot Rilry Ridge N1qrrl sr GilPGil" uagan*

Lytg Eod,og'od ptrn studic & NpI, sdr Lrb ciry, ut vcsgtin sophng nd mircring: Alskr ppclne:

Pndd BrY o Friftnts b To'L'

[n7-7t BInt, N{orb Dirtria O6Ea Rrnte rchicia. vergln rt'gPirs nd srqbng (SVIM)'

BIJA qaepod Spc., Co. Brngc Ehtici!. vcgdlth trTPi€ rnd suryIing (svIM)'

ln6 BrisbEr Yorog Univcffiil'' od oor cbcdricd co. crdd at om6ot.

P.JILICATIOI\TS
5 rcicltific prblicrrics 8d 100 n'rcfln.d rtportl'

PROTESNI IONAL A rr[l^Tlotts
so'cty of wdnd ffi Nd-t Ail3 AttG' LJtlb & u[romg Ndiw Plni scicfy'

CIRfIIICATIONS
Nubwidc PE!trit.lilorlshop, clc1,llE4 olt wldodTrdring Isinlq 2ffi.
A6mcod Ptoblcns in lidric SdL l.Iort C-rrolbr Snr Univenity, 2000
hoftrriorl wodad scidirr, saicry ofwdrd scidiltl 2000.
Hrtritr Erdudic Procodrru' ftmn AZ. USFWS 1995'
souhwrcm wilbw Fty^arr- Sunruy TochiqlE, st. GorSo UT.USFWS 1995, l99t'
wdlld TniEtr8 klsrhl;!, Adrmcod wdnd Doliacio, cbrrlgc, gc. 1992.
Blek Ford Fqta Sr.rvqy Tecbriqrn' USFIIrS, 1990.
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Flowerr yellowish to
peach colc

Longest spines over 4
mm long, prlc yel-
lowish, not obscured
by thc brin

Woolly hain
pde yellowisb
and ceducorrs

Srnrll depresscd-hernisphcric plrns 3.t-6 cm ull

PEDI&ACTUS DESPAINIT

Sdcntifrc Nenc; Pediocactus dcspatnii Y/elsh & Croodrich
Comnon Nemr: Despein Footcectus
Frmily (Comnon Narue): Cecuceae (Cacnrs Pamily)
Sylonyms: Nono
Globd Distributlon: Endcmic to ccntral urah in Ernery county
lvtTlgqrgcn! Resporuibility: crpitol Reef Np and BLM-Moab and

Richfield District
g"9i!!t 

-opq pinyon-juniper communiry on rimcsrone grrvcls ar 6,ooG
6,200 fcct eleratior\ lrte April-carly May.

Look-dlhcr: Rclarod to P, winklen, bur distinguished from it by having the
lg"gq, spines.gvg I mm long, rhese pale yEilowish rnd nortbscurii by
thc bairsr- wolly hein pale yellowish and caducous, with yeuowish to
pcech colored flowen.



- a

Flowers smrll, 2-3.5
cm loqg, yellowish to
pink or whita dorsally

Spines shon, 2.5 cm
long or le..

Pi an ts dc pressed-hernispheric
to obovoid, Gl2 cm hijh

S C LE ROCACTUS W N G ITTI A E

Sdcstifn Nrsc: Scbrococttts wrightiac Bcnson
Conmon Nrar: Wright fishlrook crdus
Frmtly (Cornon Nroc): Crcteccae (Cectus Rmily)
Syaonyrrr : Pcdiocsttts wvightdae Cronq.
Globd Dlrtribqtion: Emery rnd Waync countics in southcenml Uu.h
Mrnrgemcat Rcsponribiliry: BLM-Moab and Richfield Districs, Crpirol

Rcc{ }.llP, Stetc thst bnds, and privatc
Erbltrt: Selt dcscn shrub to the junipcr communiry ar 4,790-6,120 fect

elcvrtion oa tbe Mrncs Shrle Formation, April-May.
I,ooL-diklr: Easily scpanted by is srnall flowers (2-3.5 cm long) erd

shon spincs, but rescmbling 5. ncsac-r,adc and S. whipplci.
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Wildernsss
Inuentory

I qqO
TJJJ

U.t. Drprermaat rrl tlra Iniar{.r . fuFatr. .d Lrrrrl }|ratgeanrnt



'Desolation Canfin
Findings of th< north snd # rhe urur Vr66q1 191{5.

ptprUncr. ud pnvrre bnds forur the
boundrrler ,rf thr rernua& of dc '.rntt.

J'lt trrrrrn "rne: &:mrucdjy, ft-om r1v<t
bottomr rn l 0ood pbnr :t :bout a,200
fr< ekrnuon to the hrgh nd6a of tbe
f\vrpu6 Phrcrs rt 9,50O ftct- Numcrour
mcls, adger plrcrrrr. crnyon!\ rnd derp
ccofof rlnfnrg"r 6r!nrc<t wrta rhe Gregr
Rtv6. 15" routb urd rouchvqt gomon of
the nwntory unit u dcfined by r l2.rnlr
porueo of thc Eoo[ Cltft, Tlr uara
<o[t.rJn r wr& divergV of vttctroon.
ruqrnt froar ngrrua fona rl,ooj the
rivq. ts plion rnd,lrrnrpcr rioodlerrd; rnr
dornaetcd by dtburh,rrgcbnrsV Ard*.rlc
glrnt co,srrnunrdtrr rnd luSh ndSer ud
pietnlrr forc*cd rrdl r?.n, rprrct, rad &

S.ecrer(on B I &aninsnt- u^- -rrh :orte
7,0@ borrar r ycrr floran6 the Grca
fuvtr tbrough Dgohoon CHyon, t'trny
rnorr? t.EEnErboors {rulzc tb,r rrrrublc
brer rcctch ot'Gny Crwoo for cr.oprn5,
f,:hrng, hdqng, rnd..ntcr tpgftl, Ht ntur6
rrrJ rqbrrcernt occur rn ourlytaj rrru
donl tb< bounduc. Sqnc sclc rrurnt
'..lntr plrce, rod recrnrnu of prrt orl rnd

;rs cpbnoa rre dro pr€arrl

Wilderness
Chuaaeristics
r . ?  I

Naturalncss
Ncrriy rll of $e invcrrtory ualg .ppcrt
arnrd. Whrlc 6ctc rrc .t Jry rcrttd
humrn lmprtncr dgr rndindud rnd
nrsrulrqva (mort oo qhc nesrnl <ltrnoiar
of arort of clc nvcrnorT uars ts mlDor.
Thc impnaa sq in vrnqrr rugc of nhr-
biliutrorr, -rtA mott bernl rubrarr-.dy
unnotrtabh o tl,r usr {. eholc Th?
ctD.ntlvq hadrcrpc, &vqrc opogrpby.
rad "tarntion xrlrenr 6c rcrncred
hurrrro tllnlrgra rndua *rc rlutr MLuor
rGmtlutE ol put,r{l rnd 3rr 4lorrdon,
Itucrtocl gr:ra* rnd re<redon prrrrrrio
rlmala. bw rnort distr.rdrrc hrr bcqs
emrcd ovcr ttnr by the hrcg # wrnd,
wrter qrd vtgctruoa rrgorch. Mocr of
rhc upr8crnt w norrcceblc irrnrtoor rr"
locrud ougrdc Ae bouodrrrcr

-:5

Thrrc uerr do lrck nrturrl crunctar. A
rnrll rrer rn Untt I on rn< nc.th:rn
bo.rnd:ry ncar FouroUr WcJr yrrl Founnrb
9ocom on thc Gccn Rlver ,<kr nrturr l .
oc:r b<crur of rord,r old rersmtc ltn<r. rnd
rcclrrmtd <irrll pr& T*o rrnrU .act3 i.
Untt 3 drr hck nrs.rrlLus becrr.r!,rf
!xlcnrr"? oll'. h (gh.t ry "ehrrtc'..rzc

n t .
uwsmtaLng aw7rfimttes

SoLtude
All njn( unt!t lrr conn6rlour ro Dcroittron
Croyon wSA rnri rnhrncc tire orrcrmdln;
opFonudri.les tound rn tirr WSr\ Urur.l I
rnd 7 rre o{ lrrffi<tcn< dzt rnd confrgrrrt-
rron t6 prc*rtg oqstudrn5 opparrunrb€

for :otrrsdc on (hcr oq.n AII of the unrtr,
to3cther  v t th  thc D+:o l r r ron Crnyon
l,vSA compri:t r brst reoorc ucr
whtrr r yuttor u mrly solrrCd tiom thc
Outldt world. Thr vatr 5rZG. ttnfigur:turn,
nutn(row r"nlc vrtttr glv?.rnty oi"r3c-
trtton. ud rug1;ed topognphy Drovtdt thr
vttltot u4dl nutnrfi)r:! ohce wrd op9or.

lunrirr? to bocome lrolrttd trom xhcrc.
M,.rt uf thc vrutr fe mtno(., rC<f8rbl<

only  by fbot  hontbrck,  or  bor t .

Pnmiuve and Unconfined
Recreabon

Th< rnvtrrtorT untE rte coarrSvour ro rod
.re ..tt (xt(ntlon uf rhe Dcrol:tron Crnvon
WSA. Th?.v enlunct thr ouotrndint
oppor.trrruhr..r provrded by tht W5.\
urdudiq multrprc. dry rrvcr flort.bo rtln j
tn,p6 tn r grtmlgv(:tcrng hrrrng, nsnu l,
hocrbr.l rrdluj. brclprchn6. oxl-'orn.
tw (rrnptn3, ctlmbing, iiJrrng, rurrn.11163.
photo6rrohy. vr.:.rvrnS of clltuol rnd hir.
ron( rrtrt rr -cll l1 r dtvtrrtry of qldlifu.

nrnrn ltudy, rad vlorrrrt of xarrc lend
rclgcr Thc brgt rrt rnd confiruntton of
ths vrrt, wlld rrtr rnhrncer rhc vrrlqty
rnd exttnt of uovrtrc rvubhtc-

SupplcmentalValues
fhe tnvt;rtt)rt uilr conqlnr cuJturd.
rc.nJg 6soJogc. boteruc'rl, srd ,"aldjifc 'rl.
u.!" f,,largqnt rnd togogtphy n 6e uruu
,ua frorn drrtr,t ,lrr),olrJ to hr$r nrounun
dr\to,rfi)olu Vcpooorr end wtJdltfr hrbi.
ug rnd gtcrcr rbo r:r, ycrrJy becrrrrr of
thc drvcary of trrrrur. Srr cndrnjcred rru-
rari rpcocr u($v ut mt) {\ccur rn lrc unrq
includnr5 thc prrr4nnr ricnn. hlo,jk'fooFd
hrrer bJd <r4ic C,rlorr^Jo rrJvrwf,rh
humpbrc \  ghub Jnd bnny t r r l  ,  hub  f :n
rgccrrl sutru rr'\und rr(i(| rn'J trr roc(toi
rurur P.nl rpcr'ttr rlru ,rc<uf tY mry o(iu(
r,r tof ic of thC unrlr

DESOL noN cANroN-
1}r Getaa RtrCf tl-*r OV Nst(Fr Xo.c tfr.Oqth

Oaoqttor Clrrn: *r 'Eatttr  vrtt  t  9i  cl l

nF il6a o, .i. Fe".

5,FO

.Fats

r8E.020

0

l!3.1

u.900

lxv l lTc ' f rY ul l? aGttS
trar+rf ttra. r.td
t|rlt t||.a.ar-r Ctraraat-'|{tr

l€l.l2o 28.roo l11l2o ctrr)
ln*rra llta.rrna, Ctt arr.ttrtrattr

s .D ( lq6)

216.r10

€.-ing Arlf L.lr.t. Cfl'r6ftilL3

Ooroiroon Clr;on WSf Zr0.8.ft
(u?4cooa6^)
Flov Cyryoa \ /sA (uT4604d03.) 71.6oJ

About I I I .210 :cre ot rhc ornt Dcrolrtton
Crnvon mventgry urut! hrvt rlldrrnlr!

chrnettnrnc3 Thcrt ,.rnrtr rtr r contrrlur-
rion sf tirc nrny fcrtrrrcc rnd hndForrnr
fo,rnd thrcupbou( (ht \snrr5rou Oesolrrton
Crnyon Wlld{r^?$ Sr,u.ly Arel (V/SAJ
rari rn^hener itr mrrnlfl<trrr *rlrlcrnrel
qvrlitiar. ln lotnbur:non rvtth tht WSA,
thc rrtne urrlt! rtpFE lnr onc of thc lrr3crt
blrls o{rordlczr 8LM publrc ludr wrdrin
tht tonqn<ntrJ Urured Sutt:r Thrr ,s r pbtr
wltcrt r  vintsr srn crpen?n(e trut roir.
tud,l-whqre thc forccr olj nrnrrc Ltrnun\n
to rhrp< rhr cobrful, rugged lrnd:crye.

Apprwrmctely 5.700 rrrt: in three plrccr
rlon; thc hntq of lhc hv.ntory unrrr irr
unnrtunl :nC do not hrvQ wrldtrnc.-r
r'htntt:trsticr.

ftc Flcv Cenyon rrrd Dcr,rlrtigr Ccnyon
lnv(ntort unrtr u! ghyrltdty conncctad
ot thc md u{ the Right l{end Twhtr
Croycrn Rord wirhin thc ca.tc t6:!run.

Unit Desuiption
Dcrohtion C{ryon tr locrtcd in Cnnd.
Emt4. Crfru. Duchelrq, ud Uinrrh
Counrtrl. Thr routh:nr boundry of th<
inrrntora unir u ftvc milcr noeth of Gretn
L;ut.r, Utrh, whrL rhe nonhr,rl bouad.lry
tr lor'rttd romc 33 mrb routhr.arr o[
Vcrul. Tfr Grcen l{ivct b{ra*,tt thr unrt on
th< nonh. Thr Utnuh ud Ouny (n/un

Rcrvrqon totrru r prn ol rhe lroundrry

I
t
I
I

,,: lr -tl
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urtle Carryon t
Findings
l r fvtxTcRY rrxlT Acltt
fraold tC$.

*.|ti t|ea.'ta- c ha6lflln'l lar

4.ilO 3,8dO 0./10 (100r)

tltlr.rat tllaar...a Ctat!53a"btlar

0
!rv.ra.7t lr.[ lu,.a

..860 3.860

0 (0I)

r.no

Chft to the wcct rnd Rrn6e CrccL
Crrryon ro thr oonhcrrt Tl'rc unrtr l'c
conlrluour u vrd ertcrrd the badlorrnr
o[ thr Tunie Cuvon WS.t., rn cnrernely
ne<p rnd ru6ged rtee <ut try crnyoar thrt
Itr t 0OO ro 3 tJCn her d*ec Elenuons
ren6 flom 4,8($ f.Gt rn TurdcClnyon to
9,327 ft f i  rudr of Lndc Hor- Cupa
nerr rhc htrcl of Ser Crnyon rn rhr
WSA. Vc5ctloon ir ptdornrnlrtly pirion

urd junrpcr woodirnd. wt{r Doughr fu
rnd au^rntrin rirnrb conrmr.lnrtrar rcrttg:d
rlon6, thc lug,htr dwrrroar rnd nonhgn
Cotcr. Much of $c rrq hrr colcrrful rocl

outttops of red* Fcenr. ydlorrr, rnd gntTr

Ura oi thc untu rncludc (o.i dplottilun,
crrttt jnr.tng hunury" ud brlonj.

Wilderness
Characteristics
l'lanralness
Thc intrurionr vidrrn thc inv€nrofy unr6
rrc rrdely rrttrtcd end r.elrerd o ruch.
iag rnd corl cplor*ioo dnllrn;.,rll of
thCf i,rm.rAXrt r.t rnrnu., hr..r b:cn
ru<himcd o? .r. tn v.rlout rtrgc* of
nrnrnl r:hrbrlisoon. erc rcll lct.cctrcd
by w6truor rnd onogrohy, urd rrc
rubre ltiJly nanroucrrbL. 7h. utut3
.gp.rr to bc in r ocunl rtrtc. rffccrcd
ptiarrrily by rhc fo<ctr of ortr^rr: rr
pacatrd \ drc tvcrgr virilor oa drc
grcrrad

Solitude
Th< rnvgrprt snrtr poarrt ouugrrdrng
oppc.tunari- fu rlitrrd: b*rrn thcf

:rc <ontrluout tr rruJ :n crt:n..rorlc uf

the T,rnlr Cu y,rn WSA, .'hrc n prov,des

out:trndin g oppoanrnr(ia! for ro I rru&.

fh: :tet9 rnd rugcd lcrrrrn nur!€rout

rdr  s :nyonr ,  rnd pr ion rnd t rurrpcr
woodl:ndr rll prqrrde rnrFL *rcrnrnt.
S.-qn16 v l jv t  - t thra thr  ( la)n^r  r r rd lmrrr

thc ndgetopr  enhrncr  thc Frr l rnq of  hc 'ng

rtolltqd and r,l,lrt

Pnrrutive and Unconfrned
Recrea[on

The rnverrtotr r lnt i3 J!< contiyrroru to rnJ
.(( rrknrton.j  ot ' thc T\rnir Canyon WSA.
rvh66 ogportvnrqa fot gnml(rve,rod

unconhnq{ racri{(ton rt t  outsundrn$
Th< wSA grrovtdcr ogpqnrnrtter for
hrkrn3. . i rm'ornt, l r tnprn! huntrng, lrJ
r,3hts<rrng. 

' ' l }€r 
opponunltrcr l .r 'e out '

r trndiog bG(rura rrf tht r.re rrrd sontlEu-
ntton of rhc wSA rl  wrl l  rr  (h! qurir(v
ol thc lctrrtc, lcoiogic. wrldiifr, rnri rrrl-
turJ ftl(rrrcl Tht ! or't tilrJour Inv"ntory
utrtr rnh:n<c rnd rxcod the !'runtq"e
:nd uncon6ned r"rErt\on gpgo(tuntttqt
found wrthrn thc Turdc Crnyon wsr\.

SupplnnnttalValues
?h. wSA :nd invenmd unjtr h.vr guL

rrrndinf ruric qvrliy. rnd rignrlxur
Frwnont pr;od rnif:rc could hc Ptercnt
Tht*r rn populrrtonr ol rnouarern liorl

<lk. Rocky Mounrr,n b'$ffi rhecp. urd
blrck txrr Endenrcr"d prr.cannc fr'lcoar
rnd brid crj:r mry Fequcnt thc rrre : rtr

rnrJ vc6r<rtion rn.l the vrotrv of wilrll(ft

rnd wrldlir? hrbitct th:t antrt hcrr uc
tcldnm io"rnd rn 'Jt rfiil the riu ot thr
'funlr 

Cuyorr WSA.

€.rI|r- Aplt.ra}I- €t .r{..rrdGr

Trlnlc Crnpa WSA

(ur€.oo.7)
,3.6tO

All fr.c Tt{ai. C.r\yon Inrrnrory untE
N,7?0 t, .nr) h:re . .r ldrrnrs chvlstenr-
ncl whcn cons(&red tn r\oniuo(t ior\ wldl

thc condguour Tunlc Cuyan Wttdcrtcr

Srudy lrcr (WSe1.'T-hc unrq .pocrr (o

bc r,n r nltun{ turc. rfftcurl pdrnrrtly by
dtc fotcr oI nrun. A &er :lron rrhrclc
wryt !.tirt ncrr thc boundrry, brrt rhey rrc
,n rrdour nrger of reclrrn:tion thro,e;h
?r.lund pto<crrct urJ raclet:tron. rnd
thur drr oot n6nr0crntly rnprct thc
neturll chtncrcr ,rt drc qr\ttr. J1r( tC\.t!t{,
5rr!€. rorJ ir!|td trrpoSrrphy rno dcnl:
l!S.trtron provtdc cu rrrordirrg opg4rrtu-
tritit, te crFncncr rolitudr rnd to
tngrgc in | \rnrty of pnrnrtirr ||td
r,rnconfined rr<rtrrion rcrivi rrer The
inrcntorJ rurtr rlso clntrtn eultunl.
-rl*Jltfe rnd xrnic trluer

Unit Description
Thc lgnlC Crnyon in.<ntoo' vnat! rtt
locrtcd rbout eqft dlcr rotrthtrrt uf
Sunny:r&. Thry re on r dtvtdc bet,^retn
thc Utrh hr* Flrtru ebovq the Bo.r\

n I ,  n  .  
o tht r  rPcci r l  tu tur  rnt rn l l  rproe!  rnJ

Outsunling Opportunitrcs l.f 5!::ltI*'ft5L1Ti:I;

TUtTtl C.lNlox-v|'r?d 1.ndfrnt l.|a rtdl!{tr sEhd Etc o.rttaan4rl €t?ttRrrrra br roiuCc fqrr* n thr Tvnlc c:Oa,r wtl |'rra .tt.
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